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SURFACE WATER SUPPLY OF PACIFIC SLOPE BASINS
IN WASHINGTON AND UPPER COLUMBIA

RIVER BASIN, 1918.

AUTHORIZATION AND SCOPE OF WORK.

This volume is one of a series of 14 reports presenting results of 
measurements of streams in the United States during the year ending 
September 30, 1918.

The data presented in these reports were collected by the United 
States Geological Survey under the following authority contained in 
he organic law (20 Stat. L., p. 394):

Provided, That this officer [the Director] shall have the direction of the Geological 
Survey and the classification of public lands and examination of the geological struc 
ture, mineral resources, and products of the national domain.

The work was begun in 1888 in connection with special studies 
relating to irrigation in the arid West. Since the fiscal year ending 
June 30, 1895, successive sundry civil bills passed by Congress have 
carried the following item and appropriations:

For gaging the streams and determining the water supply of the United States, and 
for the investigation of underground currents and artesian wells, and for the prepara 
tion of reports upon the best methods of utilizing the water resources.

Annual appropriations for the fiscal years ending June SO, 1895-1919.

1895....................................................... $12,500.00
1896....................................................... 20,000.00
1897 to 1900, inclusive....................................... 50,000.00
1901 to 1902, inclusive....................................... 100,000.00
1903 to 1906, inclusive....................................... 200,000.00
1907....................................................... 150,000.00
1908to 1910, inclusive...:.....:.....................-....... 100,000.00
1911 to 1917, inclusive....................................... 150,000.00
1918........................................................... 175,000.00
1919...................................................... 148,244.10

In this work many private and State organizations have cooper 
ated, either by furnishing data or by assisting in their collection. 
Acknowledgments for cooperation of the first kind are made in con 
nection with the description of each station affected; cooperation of 
the second kind is acknowledged on page 5.

l
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Measurements of stream flow have been made at about 4,510 
points in the United States and also at many points in Alaska and the 
Hawaiian Islands. In July, 1918, 1,180 gaging stations were being* 
maintained by the Survey and the cooperating organizations. Many 
miscellaneous discharge measurements were made j&t other pointy 
In connection with this work data were also collected .in regard 
to precipitation, evaporation, storage reservoirs, river profiles, and 
water power in many sections of the country and will be made avail 
able in the water-supply papers from time to time.

DEFINITION OF TERMS,

The volume of water lowing in a stream ^km "run-*off" or "dis 
charge" is expressed in various terms, eaeh of which has become 
associated with work of a certain class. These terms may b« divided 
into two groups (1) those that represent a rate of flow, as second- 
feet, gallons per mimite, miner's inches, and discharge in second-fee* 
per square mile, and (2) those that represent -the actual quantity 
of water, as run-off in inches, acre-feet, and millions of cubic feet,. 
The principal terms used in this series of reports are second-fee^ 
second-feet per square mile, run^off in inches, and acre-feet. ; They 
may be defined as follows: . :-,

"Second-feet" is an abbreviation for "cubic feet -per .second." 
A second-foot is the rate of discharge of water flowing in a channel 
of rectangular cross-section, 1 foot wide and 1 foot deep, at an average 
velocity of 1 foot per second. It is generally used as a fundamental 
unit from which others are computed.

"Second-feet per square mile" is the average number of cubic 
feet of water flowing per second from each square mile of area drained, 
on the assumption that the run-off is distributed uniformly both as 
regards time and area.

"Run-off in inches" is the depth to which an area would be covered 
if all the water flowing from it in a given period were uniformly 
distributed on the surface. It is used for comparing EOE-pff with 
rainfall, which is usually expressed in inches.

An "acre-foot," equivalent to 43,560 cubic feet, is the quantity 
required to cover an acre to the depth of 1 foot. The term is com 
monly used in connection with storage ioi* irrigation.

The following terms not in common use are here defined:
"Stage-discharges relation," an abbreviation for the term "illation 

of gage height to discharge."
"Control," a term used to designate the sectioii or sections of 

stream below the gage which tietefmine the stage-discharge 
at the gage. It should be noted that the control may &&* be the 
same section or sections at all stages.
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A. PRICE CURRENT METERS

B. TYPICAL GAGING STATION.
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$oint of gera flaw" for a given^gagkig station is that point 
the gage-^fche ff&ge height   td which the surface of :4he stream. 

the discharge is reduced to z«ro. :

EXPI^ANATION OF DATA.

The data presented in this report cover the year beginning October 
1,1017, and ending SeptemberSO, 1918. At the beginning of Jranuary 

. in most parts of the United States much of the precipitation in the 
preceding three months is stored as ground water, in the form of 
snow or ice, or in ponds, lakes, und swamps, and this- »tored water passes 
off in the streams during the spring break-up. At the end of Septem 
ber, on the other hand, the only stored water avaii&bfe for run-off fa 
possibly a small quantity i&  he ground; therefore the run-off for a 
year beginning October l*is practically all derived from precipitation 
witnin that year.

The ba^e* data collected at gaging -stations  consist of records of 
stage, measurements of discharge, and general information used to 
supplement the gage heights and discharge measurements in determin 
ing the 'daily flow. The records of stage a-te obtained ei^h^r from 
direct readings on a staff gage or from a watemstafe reorder &*t 
gives a continuous record of the fluctuations. Measurements of dis 
charge are made with -a current meter. (See Pis. I, II.) The gen 
eral methods are outlined in standard textbooks on the measurement 
of river discharge.

From the discharge measurements, rating tables are prepared that 
give the diiienaTge for any stage, and these rating tables, when applied 
to the gage heights, give the daily discharge from which the daily, 
monthly, and yearly means of discharge are determined.

The data presented for each gaging station in the area covered %y 
this report comprise a description of the station, a table giving ree1- 
drds of discharge measurements, a table showing the daily discharge 
of the stream, and a table of monthly and yearly discharge and 
run-off.

If the base data are insufficient to determine the daily discharge, 
tables giving daily gage height and records of discharge measure 
ments are published.

The description of the station gives, in addition %o statements 
regarding location and equipment, information in regard to any eon- 

. ditions that may affect the permanence of thest^ge-disehargereiatioii, 
covering tttch subjects as the occurrence of ice, Ae uae &£$&& stream 
fbr log driving, shifting of control, and the cause and effect of ;baclt- 
Water; it gives also information as to diversions that decrease ^e 
flow at the gage; artificial regulation, maxintem and mmilatim re* 
corded stages, and the accuracy of the records.
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The table of daily discharge gives, in general, the discharge in 
second-feet corresponding to the mean of the gage heights read each 
day. At stations on streams subject to sudden or rapid diurnal 
fluctuation the discharge obtained from the rating table and the 
mean daily gage height may not be the true mean discharge for 
the day. If such stations are equipped with water-stage recorders 
the mean daily discharge is obtained by averaging discharge at 
regular intervals during the day or by using the discharge integrator, 
an intrument operating on the principle of the planimeter and con 
taining as an essential element the rating curve of the station.

In the table of monthly discharge the column headed "Maximum" 
gives the mean flow for the day when the mean gage height was 
highest. As the gage height is the mean for the day, it does not 
indicate correctly the stage when the water surface was at crest 
height and the corresponding discharge was consequently larger than 
given in the maximum column. Likewise, hi the column headed 
" Minimum' * the quantity given is the mean flow for the day when 
the mean gage height was lowest. The column headed "Mean" is 
the average flow in cubic feet for each second during the month. On 
this average flow computations recorded in the remaining columns, 
which are defined on page 2 are based.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS.

The accuracy of stream-flow data depends primarily (1) on the 
permanence of the stage-discharge relation and (2) on the accuracy 
of observation of stage, measurements of flow, and interpretation of 
records.

A paragraph in the description of the station gives information 
regarding (1) permanence of the stage-discharge relation, (2) precision 
with which the discharge rating curve is denned, (3) refinement of 
gage readings, (4) frequency of gage readings, and (5) methods of 
applying daily gage height to the rating table to obtain the daily dis 
charge. For the rating tables "well defined" indicates, hi general, 
that the rating is probably accurate within 5 per cent; "fairly well 
defined," within 10 per cent; "poorly defined," within 15 to 25 per 
cent. These notes are very general and are based on the plotting of 
the individual measurements with reference to the mean rating curve.

The monthly means for any station may represent with high 
accuracy the quantity of water flowing past the gage, but the fig 
ures showing discharge per square mile and depth in inches may 
be subject to gross errors caused by the inclusion of large non- 
contributing districts in the measured drainage area, by lack of 
information concerning water diverted for irrigation or other use, 
or by inability to interpret the effect of artificial regulation of the
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flow of the river above the station. "Second-feet per square mile" 
and "run-off in inches" are therefore not computed if such errors 
appear probable. The computations are also omitted for stations 
on streams draining areas in which the annual rainfall is less than 
20 inches. All figures representing "second-feet per*square mile" 
and "run-off in inches" previously published by the Survey should 
be used with caution because of possible inherent sources of error 
not known to the Survey.

The table of monthly discharge gives only a general idea of the 
flow at the station and should not be used for other than prelimi 
nary estimates; the table of daily discharge allows more detailed 
study of the variation in flow. It should be borne in mind, how 
ever, that the observations in each succeeding year may be expected 
to throw new light on data previously published.

COOPERATION.

The work in Washington and Montana was carried on under
-cooperative agreements between the United States Geological Survey 
and the respective States. Cooperation with the States is effected 
under contracts which are made between the Director of the United 
"States Geological Survey and the State engineers or other officials 
«nd are authorized by legislative acts appropriating moneys.

The work in Washington was carried on in cooperation with the 
Board of Geological Survey, composed of Ernest Lister, governor,
-chairman; L. F. Hart, lieutenant governor, vice chairman; W. W. 
Sherman, State treasurer, secretary; Henry Suzzallo, president of 
4;he University of Washington; and E. O. Holland, president of the 
State College. The board was efficiently represented in the coopera 
tive investigations by Henry Landes, State geologist.

Acknowledgments are due to Mr. A. W. Mahon, State engineer of 
Montana, for the efficient manner in which he represented his State 
in the cooperative investigations.

Acknowledgments are due to the United States Reclamation 
Service, the'United States Forest Service, and the United States 
Office of Indian Affairs for assistance, suggestions, and the freest use
-of data gathered exclusively for them and paid for by them. Ac-
-knowledgments are also due to the United States Weather Bureau 
for hydrographic and climatologic data.

Acknowledgments are due to the Hydrometric Survey of British 
Columbia, for complete records of Columbia River at Trail, B. C.

Acknowledgment for gage-height records and discharge measure 
ments furnished by cooperating parties is made in the descriptions
-of gaging stations.



DIVISION OF WORK.

The data for stations in Washington were collected under tiie- 
direction of G. L. Parker, district engineer, assisted by Lasle;f Iiee,. 
James E. Stewart, D. J. Calkins, L. D. Carson, T. GK Bedford, T. R, 
Newell, and K. B. Kilgore; and prepared for publication by W. E. 
Dickinson, Lasley Lee, E. C. Howard, and L. D. Carson.

The data for stations in Montana were collected and prepared ̂ for 
publication under the direction of W. A. Lamb, district engineer, 
assisted by A. H. Tuttle.

The data for stations in the Yakima River basin, exclusive of sta 
tions in Yakima Indian Reservation, were collected by and prepared 
for publication in cooperation with Paul Taylor, engineer in charge of 
hydrometric work, United States Reclamation Service, assisted by 
F. E. Moxley.

The manuscript was prepared by W. E. Dickinson and A. EL 
Tuttle.

GAGING-STATION RECORDS.

QTTINACri/r RIVER BASIN. 

QTTINAULT RIVER AT QTnNATTLT LAKE, WASH.

LOCATION. In sec. 25, T. 23 N., R. 10 W., at outlet of Quinault Lake, 4 miles south 
west of Quinault and 33 miles north of Hoquiam, in Grays Harbor County.

DRAINAGE AREA. 264 square miles (measured on Plate I, Professional Paper 7).
RECORDS AVAILABLE. October 29,1911, to September 30,1918.
GAGE. Stevens continuous water-stage recorder on left bank 350 feet below Olympic 

highway crossing at outlet of Quinault Lake, installed September 27, 1916, at 
different datum from previous gage; inspected by C. S. Locke and Fred Halbert. 
Previous gages as follows: Prior to January 1, 1913, staff gage on south shore of 
lake 3 miles northeast of present site; January 1, 1913, to September 30, 1916,. 
staff gage on Canoe Greek 400 feet above its mouth, 4 miles northeast of present 
site at datum 1.05 feet higher than datum of original gage. All readings prior te- 
October 1,1916, have been referred to datum of gage on Canoe Creek.

DISCHARGE MEASUREMENTS. Made from boat or from cable 700 feet above gage.
CHANNEL AND CONTROL. Bed composed of boulders. Well-defined control 600 feet 

below gage. Left bank high and wooded; not subject to overflow; right bank 
high, wooded, and subject to overflow at about gage height 20 feet.

EXTREMES OP DISCHARGE. Maximum stage recorded during year, 14.8 feet at 
3 p. m. December 18 (discharge, 32,300 second-feet); minimum stage recorded,. 
0.90 foot at 8 a. m. September 28 (discharge, 425 second-feet).

1911-1918: Maximum stage recorded, 16.3 feet at 8 a. m. January'6, 1914 (dis 
charge, 32,500 second-feet); minimum stage recorded, 0.4 foot at 7 a. m. October 1, 
1915 (discharge, 395 second-feet).

ICE. Stage-discharge relation not affected by ice.
DIVERSIONS. None.
REGULATION. None.
ACCURACY. Stage-discharge relation permanent. Rating curve well defined. Op» 

eration of water-stage recorder unsatisfactory as indicated in footnote to table 
of daily discharge. Daily discharge ascertained by applying to rating table 
mean daily gage height obtained by inspecting gage-height graph or, for days of
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considerable variation in stage, by averaging resuita obtained by applying mean 
gage heights for shorter intervals. Records good except during periods when 
recorder was not operating, ior which they are, fair.

-Discharge m&uurements of Quinault River at Quinault Lake, Wash., during the year
ending Sept. SO, 1918.

Bate.

IDec. is
16
HJ

Madeby-

. ...do,.... .. .. ...

.....do.................

Gage 
height.

Feet. 
8.26

12.58
12.22

Dis 
charge.

8ee.<ft. 
12,000
24j 400
24700

Date.

Dee. 17
Aug. 19

28

Made by 

Parker and Loeke.   . .
Q.L. Parkw... ........
.....do.................

Gaae 
height.

feet. 
- 10.69

3.05
1.8&

Dis 
charge.

ate-/*:
86,068

1,EK»
M9

: »  

J>Stijr cfcdtafgp, in second-feet, of Quinault River at Quinault Lake, Wash,, for the year
" ending Sept. SO, 1918.

Day. Oct. Jan. Feb. Mar. Apr. Joly. Aug. Sept.

7..
8..
9.. 

40..

12.. 
f3..
14..
15..

US.. 
17..

19.
20.

35.

26.
27.

29..
30..

21...........
SB*,.,...,__. 

,«40

980

822
773

855

625
658

3; 730 
2,930

2.Q50 
£246 
2, 310 
2,120 
1,870

1,470

oso

1,950

£25

2,180
! a; 120

3,980

11,100
9,360

9,130 
9,130 
7,380 
5,980 
Si 070

4,720

2,380 
2,310 
2,840 
§»922

15,100
13,300

21,200, 
if 700

21,300
13,600

8,220 
»,«M*>m
5,250

4,720
8,330

13,900
27,800
19,900
18,700

4,550
4,380

4,130

§ 320 
aa&

9,750
5,250

4,210 
3,660 
3,360 
3*130 
3,060

2,850
2,710
2,640
2,920
2,780
2,500

8,220
8,000
6,860
7,170

10,800

8,670
9,750
5,250
4,380
3,580

3,130
2,780
2,500
2,240
2,120

1,930 
1,810 
1,750 
1/640 
1,810

1,990 
1*870 
1,690

1,640
1,520
1470
1,420

1,300

1,250

5,300

7,570
9,740

10,800

8,000 
5 980 
5*430 
4,720 
4,210 
3,890

2,440
2,240
2,180
2180
2,180

641
658
674
652
636

599
898
625
733

855
831
780
788
745,

,972
946

808
,766
721
685
663
641

625
595
585
578

849
540
527
519
615

516

508
490
498

488
484

470

470 
467 
490 
458 
44*

443
439
423
438
432

Nora. Water-stage recorder adt operating during periods inclosed bybraeed flgtoes. Tfeesfr figures 
irepresemt mean daix discharge for tbe priods indicated, baing based-<»n,range of stage and' 
 except beginning wato March, when estimates are based on comparison trim flow i
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Monthly discharge of Qninault River at Quinault Lake, Wash,, for the year ending Sept- 
30, 1918.

[Drainage area, 264 square miles.]

Month.

November........................

April..............................
Ifoy.. ............................

July..............................

Discharge In second-feet.

Maximum.

2,240 
4,330 

27,800 
21,000 
10,800 
10,800
3,730 
2,920 
3,060 
1,220 
1,130 

636

27,800

Minimum.

590 
558 

2,120 
2,500 
1,640

1,930

1,260 
641 
590
42S

428

Mean.

975 
2,040 
9,720 
6,160 
4,210 
3,860 
2,580 
1^870 
1,860 

888 
789 
502

S, 940

Per
square 
mile.

3.69 
7.73 

36.8 
23.3 
15.9 
13.9 
9.77 
7. OS 
7.05 
3.36 
2.99 
1.90

11.1

Bun-off.

Inches.

4.25 
8.62 

42.43 
26.86 
16.56 
16.03 
10.90 
8.M 
7.87 
3.87 
3.45 

  2.12

151.12

Acre-feet.

60,000 
121,000 
998,000 
379,000 
234,000 
225,000 
154,000 
115,000 
111,000 
54,600 
48; 600- 
29,900

2,130,000-

SOLEDUCK RIVER BASIN. 

SOLEDTTCK RIVER NEAR FAIRHOLM, WASH.

LOCATION. In lot 4, sec. 35, T. 30 N., R. 10 W., 300 feet below South Fork and 7 
miles southwest of Fairholm (on Orescent Lake), in Olallam County.

DRAINAGE AREA. 79 square miles (measured on Plate 1, Professional Paper 7).
RECORDS AVAILABLE. October 1, 1917, to September 30, 1918.
GAGE. Stevens continuous water-stage recorder on right bank; inspected by T. F.. 

Rixon.
DISCHARGE MEASUREMENTS. Made from cable 600 feet below gage or by wading.
CHANNEL AND CONTROL. Bed composed of bedrock and boulders; apparently per 

manent. No well-defined control. One channel at all stages. Banks high and 
wooded.

EXTREMES OF DISCHARGE. Maximum stage during year, from water-stage recorder,, 
11.7 feet at 6 a. m. December 18 (discharge, 18,600 second-feet); minimum- 
stage recorded, 0.48 foot at 8 a. m. September 29 (discharge, 58 second-feet).

ICE. None.
DIVERSIONS . None.
REGULATION . None.
ACCURACY. Stage-discharge relation permanent. Rating curve well defined below 

8,000 second-feet; extended above. Operation of water-stage recorder satis 
factory except as indicated in footnote to table of daily discharge. Daily dis 
charge ascertained by applying to rating table mean daily gage height deter 
mined by inspecting recorder graph or, for days of considerable variation in 
stage, by averaging results obtained by applying mean gage heights for shorter- 
intervals. Records excellent except for periods estimated for which they are- 
good.

COOPERATION. Station maintained in cooperation with Straits Power Co.



SOLEDUCK BIVBR BASIN.

Discharge measurements of Sokduck River near Fairholm, Wash. f during the period 
Aug. 29,1917, to Sept. SO, 1918.

Date.

Aug. 29
30

Nov. 4 
Dec. 16

20
22

Made by 

Rlxon and Ahlverg. .... 
.....do.................

Gage

Feet. 
1.14
1.16
1.79
6.08
3.70
5.05

Dis 
charge.

Sec.Jt. 
164
163
388 

5,290
1 A4A

3,400

Date.

May 4

July 29

Sept. 27

Made by 

G.L. Parker..... ......
.....do.................
Parker and Rlxon. .....

Gage
height.

Feet. 
2.56
2.31
.92 
.77
.52

Dis- 
charge.

Sec.-ft. 
758
635.
122

62-

Daily discharge, in second-feet, ofSoleduck River near Fairholm, Wash., for the year ending"
Sept. SO, 1918.

Day.

1.. ............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
...............
10..............

11..............
12..............
13..............
14..............
15.............

16..............
17..............
18..............
 !»..... .........
30... .... .......

21..............
22............................
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

1
| 250

j

> 10U

1
92

97
103
108
112
114

119
123
121
123
119

121
118
114
123
128

136
132
123
118
114
114

Nov.

110
222
494
379
542

397
241
188
155
151

145
151
149
130
119

114
106
101
101
304

401
231
177
158
155

140
433
537
415
605

Dee.

424
331
295
420
366

424
348
314
406
348

811
860

3,590
4,580
4,230

8,410
3,760

11,500
3,230
1,750

1,770
4,110
1,700
1,240
1,040

1,030
3,350
5,480
11,000
3,150
5,910

Jan.

4,730
2,440
2,760
2,440
1,800

2,360
1,900
1,510
1,190
1,070

1,150
1,240
1,040
1,150
1,070

967
2,720
2,380
1,370
1,040

872
814
786
814
732

680
630
759
706
630
580

Feb.-

566
627

1,370
3,180
2,070

1,800
1,420
1,190
4,410
3,030

1,560
1^190
934
786
706

655
605
542
494
456

433
420
401
370
429

410
366
352

Mar.

361
335
327
302
279

268
261
258
251
241

231
216
210
276
360

842
1,120
1,280
902
934

2,190
2,380
1 4fiO
3,730
2,190

1,240
987
902
872
934
814

Apr.

732
630
556
513
489

461
452
581

1,630
1,040

786
680
605
570
518

498
476
438
494
732

842
814
732
655
570

503
484
503
537
556

May.

575
630
759
842
630

537
503
466
429
438

438
452
475

479

443
433
416
406
392

348
327
323
302
291

279
283
331
406t&n
484

June.

388
348
298
310
379

475
513
484
583

1,070

605
537
537
452
383

361
370
344
340
348

397
392
361
348
298

287
OQ1

261
237
931

July.

231
222
204
199
196

196
190
185
188
210

196
172
160
158
160

158
158
160
158
165

167
151
140
134
134

138
130
123
118
116
111

Aug.

Ill
118
130
114
108

100
97
106
116
1QB

207
138
116
109
158

160
142
14D
134
119

118
153
153
123
111

108
108
OS

95
94
91

Sept.

  84

78-

74

11 "

I"
60

62:
62
60
59
on

NOTE. Water-stage recorder installed Oct. 10; discharge Oot. 1-9 estimated from gage-height reeord at 
Schneider's ranch. Braced figures show estimated mean discharge for periods indicated. During Sep 
tember estimates based on flow of Lyre River and weather records.
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Monthly discharge of Soleduek River near Faiph&lm, Wash., far the year ending Sept. SO,
ms.

[Drainage ares, 79 square mites.]

Month.

October ...........................
November. .......................
Jannnrv . .
February. ........................
March.............................
April..............................
May..............................

July........:................:....
August-, T .

Discharge in second-feet.

Maximum.

605 
11,500 
4*730 
4^410 
3,730 
1,630 

842 
1,070 

231 
207

11,500

Minimum.

92 
101 
295 
580 
352 
210 
438 
279 
231 

  111 
91 
59

59

Meaa.

143 
252 

2,780 
1,430 
1,100 

869 
636 
457 
408 
165 
125 
71.3

703

Per 
square 
mile.

1.81 
3.19 

35.2 
18.1 
13. » 
11.0 
8.05 
5.78 
5.16 
2.09 
1.58 
.903

8.90

Run-off.

laches.

2.09 
3.56 

40.58 
20.87 
14.47 
12.68 
8.98 
6.66 
5.76 
2.41 
1.82 
1.01

120.89

Acre-feet.

8,790 
15,000 

171,000 
87,900 
«^1» 
5$ 400 
37800 
28,100 
24,300 
10,100 
7690 
4,240

509,000

LYRE RIVER BASIN.

LYRE BIVER AT PIEDMONT, WASH.

LOCATION. In NE. i sec. 15, T. 30 N., R. 9 W., 1,300 feet below outlet of Crescent 
Lake and half a mile west oi Piedmont, in Clallam County.

DRAINAGE AREA. 49.5 square miles (measured on topographic maps).
RECORDS AVAILABLE. October 1, 1917, to September 30, 1918.
GAGE. Stevens continuous water-stage recorder on right-bank; referred to inside and 

outside staff gages; inspected by T. F. Rixon.
DISCHARGE MEASUREMENTS. Made by wading or from cable 1,000 ieet above- gage.
-CHANNEL AND CONTROL. Channel composed of bedrock and boulders. Banks medi 

um high and wooded. Control was a series of rapids over bedrock at and below 
gage, until September 25, when construction of railroad trestle 125 feet below 
gage was begun. Material dumped into the stream changed control, .at least 
temporarily.

EXTREMES OF DISCHARGE. Maximum stage during year, from water-stage recorder, 
5.91 feet at noon January 4 (discharge, 1,080 second-feet); minimum discharge, 
32 second-feet by meter measurement at noon September 29 (stage-discharge re 
lation affected by backwater from construction of trestle below gage)i

ICE. None.
DIVERSIONS. None.
REGULATION. Flow is very uniform because of natural regulation in Crescent Lake.
ACCURACY. Stage-discharge relation permanent from November 30 to September* 24, 

after which there was backwater from construction of railroad trestle below gage. 
October 15 to November 16, 1917, gage was referred to a datum differing an un 
known amount from that used thereafter. Rating curves well denned below 
800 second-feet; extended above. Operation of water-stage recorder satisfactory 
except as indicated in footnote to table of daily discharge. Daily discharge aecer- 

, tained by applying to rating table mean daily gage height determined by inspect 
ing recorder graph. Records excellent after December 22; good prior to that 
date except for estimated periods.

COOPERATION. Station maintained in cooperation with Straits Power Co.



LYBE BIVEB BASIN. 11

Discharge measurements of Lyre River at Piedmont, Wash., during the period Aug. SI,
1917, to Sept. SO, 1918.

Date.

Aug 31
Oct. 19
Nov. 5

30
Dec. 21
May 1

Made by 

Q T, 'ParVaf

.....do.................

.....do.................

SB.
Feet. 
«>2.13

& OB

61.05
C2.21
4.32
2.92

Dis 
charge.

Sec.'ft. 
68
ftfi
77
86

623
253

Date.

May 2
Jul;y-27
Aug. 28

22
29

Made by 

G. L. Parker...........
. ....do.. ...............
Kilgore and Parker. . . .
B.B. Kilgore..........

.....do.................

A
Feet. 

2. SO
2.10
2.07
1.96
1.88
1.98

Dis 
charge.

Sec.-a. 
243

67
56
44
36
32

« Referred to present datum.
b Referred to arbitrary datum; exact relation to present datum not determined.
e This and succeeding measurements referred to present datum.

Daily discharge, in second-feet, of Jjyre River at Piedmont, Wash., for the year
Sept. SO, 1918.

Day.

1..............
2..............
3..............
4..............
5..............

6..............
7... ......._.,
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

72

70

AS

fis
66
66
66
66

65
65
65
M
61

59
56
53
53
51
51

Nov.

50
54
63
66
73

69
69
69
69
71

73
76
76
73
73

73
73
73
73
73

73
73
73
73
73

73
75
78
80
82

Dec.

86
90
96

.WO
102

102
102
102
102
102

A3o

374
603
673

659
701
673
617
589

576
576
631
844
902
960

Jan.

1,020
990
990

1.020
1,020

990
931
873
786
729

687
659
603
576
562

522
548
617
589
562

522
494
454
454
427

414
387
387
374
361
348

Feb.

348
343
348
387
414

440
440
440
535
659

673
687
645
617
576

548
522
481
440
414

387
374
361
348
348

348
345
335

Mar.

330
314
312
314
306

299
293
288
98ft
278

273
268
260
258
258

268
278
291
296
306

332
374
387
494
535

535
535
508
481
454
427

Apr.

414
400
374
361
348

340
335
330
400
379

358
338
317
319
314

306
301
296
291
286

280
.278
275
273
270

268
262
260
255
250

May.

250
250
250
252
252

2S5
250
9jtS
242
240

232
230
225
222
220

220
220
218
215
212

205
200
195
190
185

181
176
171
171
171
169

June.

169
164
159
157
154

152
149
152
154
169

169
166
164
159
154

149
149
142
138
136

131
129
126
124
120

117
117
111
109
104

July.

102
102
100
98
98

98
94
90
92
96

90
88
86
82
82

80
78
78
78
78

77
73
71
68
68

66
64
63
61
61
60

Aug.

61
64
63
61
58

57
57
66
51
53

51
50
49
50
61

63
66
68
66
66

69
77
69
71
69

68
64
63
61
58
W

Sept.

56
53
51
50
49

49
48
45
45
45

45
44
44
44
44

44
44
42
40
39

38
36
35
35
34

34
33
33
32
32

NOTE. No gage-height record Oct. 1-14 and Nov. 17-29; discharge estimated from precipitation records. 
Dec. 11-17 and Apr. 10-12, discharge interpolated because of defective gage-height record. Sept. 25-30, 
backwater; discharge Sept. 29 from meter measurement; Sept. 30 estimated same as Sept. 29; Sept. 25-28, 
interpolated.

70965 22 WSP 482  2
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Monthly discharge of Lyre River at Piedmont, Wash., for the year ending Sept. SO, 1918. 

[Drainage ares, 49.5 square miles.]

Month.

October...........................

December.........................
January..........................

March............................
April.............................
May..............................
June......................... _ ..
July..............................
August...........................

The year.. ..................

Discharge in second-feet.

Maximum.

82 
960 

1,020 
687 
535 
414 
255 
169 
102 
77 
56

1,020

Minimum.

51 
50 
86 

348 
335 
258 
250 
169 
104 
60 
49 
32

32

Mean.

65.6 
71.4 

3S8 
642 
457 
350 
316 
217 
143 
81.3 
61.2 
42.1

235

Per 
square 
mile.

1.33 
1.44 
7.S£ 

13.0 
9.23 
7.07 
6.38 
4.38 
2.89 
1.64 
1.24 
.851

4.75

Run-off.

Inches.

1.53 
1.61 
9.04 

14.99 
9.61 
8.15 
7.12 
5.05 
3.22 
1.89 
1.43 
.95

64.59

Acre-feet,

4,030 
4,250 

23.900 
39,500 
25,400 
21,500 
18,809 
13,300 
8.510 
5,000 
3,760 
2,510

170,000

PTTGET SOUND BASINS.

SKOKOMISH RIVER BASIN. 

NORTH FORK OF SKOKOMISH BITER NEAR HOODSPORT, WASH.

LOCATION. In SW. J sec. 5, T. 22 N., R. 4 W., at footbridge on Forest Service trail 
to South Fork of Skokomish River, 4 miles below Lake  ushman and 4 miles 
northwest of Hoodsport, in Mason County.

DRAINAGE AREA. 91 square miles (measured on Plate I, Professional Paper 7).
RECORDS AVAILABLE. Aug. 17, 1910, to Sept. 22, 1911, fragmentary; February 1, 

1913, to September 30,1918.
GAGE. Stevens continuous water-stage recorder on left bank just below trail bridge; 

inspected by L. L. Dickmson and Phillip Abbey. Datum raised 5.0 feet Sep 
tember 2,1918. (Vertical staff 25 feet below bridge used 1910-11.)

DISCHARGE MEASUREMENTS. Made from cable about a mile above gage or by wading.
CHANNEL AND CONTROL. Composed of rock and gravel; slightly shifting. Banks 

high, not subject to overflow.
EXTREMES OF DISCHARGE. Maximum stage during year from water-stage recorder, 

19.60 feet at 1 p.m. December 18 (discharge, 9,580 second-feet); minimum stage, 
from recorder, 0.77 foot September 28 (discharge, 89 second-feet).

1913-1918: Maximum stage estimated at 23.5 feet January 6, 1914, during part 
of day when recorder was not operating (discharge, estimated, 14,000 second-feet); 
minimum stage recorded in 1918.

ICE. Stage-discharge relation not affected by ice.
DIVERSIONS. None.
REGULATION. Flow subject to natural regulation at Lake Cushman.
ACCURACY. Stage-discharge relation changed December 18 during high water. 

Drift in stream resulting from forest fire on September 10 caused backwater during 
remainder of year. Rating curves prior to September 10 well defined; curve after 
that date poorly defined. Operation of water-stage recorder excellent except for 
periods indicated in footnote to table of daily discharge. Daily discharge ascer 
tained by applying to rating table mean daily gage height determined by inspect 
ing recorder graph or, for days of considerable variation in stage, by averaging 
results obtained by applying mean gage heights for shorter intervals. Records 
excellent except during period September 10 to 30 for which they are fair.

C OOPERATION . Station maintained in cooperation with city of Tacoma.
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Discharge measurements of North Fork ofSkokomish River near Hoodsport, Wash., during 
the year ending Sept. 30,1918.

Date.

Apr. 27
28

Aug. 9

Made by 

G.L. Parker...........

Parker and Taylor .....

Gage 
height.

Feet. 
8.01
8.02
6.00

Dis 
charge.

Sec.-/*. 
650
651
147

Date.

Aug. 25
Sept. 4

Made by 

.....do..................

&.
Feet. 

5.98
o.79

Dis 
charge.

Sec.-ft. 
143
115

a Gage established Sept. 2, at datum 5.00 feet higher than previous datum.

Daily discharge, in second-feet, of North Fork ofSkokomish River near Hoodsport, Wash., 
for the year ending Sept. SO, 1918.

Day.

1... ...........
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17.............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25....

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

162
188
280
271
242

218
204
198
190
184

182
178
171
168
166

160
150
146
141
138

133
132
130
130
132

135
133
132100
144
143

Nov.

144
166
511
747

2,120

i;i90
713
506
392
366

420
735
764
582
462

392
353
319
9O9

302
<wo
366
322
oon
273

255
300
448
ua
ua

Dec.

448
406
dnfi
582
fifiR

521
462
ins
392
366

462
679

1 400
4,020
2,850

7,000
4,200
7,770
4,310
2,280

1,720
2,520
2 fl4/1

1,470
1 240

1,280
2,700
3,560
6,280
3,780
4,850

Jan.

4,410
3,010
2,660
2,660
2,280

2,340
2 460
1*920
1,570
1,320

1 9J/J
1 200
I AQfk

1,080
1 fl4/1

1,000
1,770
2,810
1,720
1 OQA

1,080
983
890
854
son

747
696
KTQ

679
630
598

Feb.

583
568
761

2,000
2,340

2,660
2,280
1,620
1,720
2,660

1,820
1,420
1,160
1,000

OQA

836
765
713
630
614

553
524
524
495
510

524
495
467

Mar.

4B7
453
439
439
412

386
373
358
360
350

350
350
338
360
399

43Q

671
1,620
1,160
1,000

1 &Ut

2,660
1,870
3,220
3,260

1,920
1,420
1,200
1,160
1,160
1,160

Apr.

1,000
872
782
747
ftfi9

630
630
713

1,520
1,420

1,080
927
sis
747
662

630
583
553
KftO

713
Q97

1,000
927
filU

782

696
662
662
ana

71 3

May.

730
766
908

1,000
872

730
662
fiifi
568
553

553
598
fian
614
583

553
*[S8

510
iOK

467

439
426
412
A.1*Jl

399

386
386
399
481
583
583

June.

495
439
399
399
439

495
568
553
553
730

679
583
553
510
453

426
412
399

| 360

July.

280

251
9dfi

242
242
264

264
242
225
217
213

215
217
217
211
203

ion
186
182
178

178
176
174
171
169
167

Aug.

164
162
160
158
155

153
151
149
149
157

166
159
147
142
142

177
94/1

227.
197
177

161
154
152
147
144

144
139
134
130
127
127

Sept.

127
124
123
117
117

116
113
113
113
109

104
102
102
102
102

104
104
102
99

100

100
99
98
96
93

93
90
89
90
93

NOTB. Braced figures show estimated daily discharge for periods indicated. July 27 to Aug. 7, discharge 
interpolated.
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Monthly discharge of North Fork ofSkokomish River near Hoodsport, Wash., for the year
ending Sept. SO, 1918.

[Drainage area, 91 square miles.]

Month.

October...........................
November....... _ ..............
December............ __ ........

February............... _ ......
March.............................
April..............................
May...............................
June..............................
July...............................

September........................

Discharge in second-feet.

Maximum.

280 
2,120 
7,770 
4,410 
2,660 
3,260 
1,520 
1,000 

730

240 
127

7,770

Minimum.

130 
144 
366 
598 
467 
338 
553 '386

167 
127 
89

89

Mean.

168 
500 

2,290 
1,530 
1,110 
1 010 

806 
577 
447 
221 
158 
104

744

Per 
square 
mile.

1.85 
5.49 

25.2 
16.8 
12.2 
11.1 

8. -86 
6.S4 
4.91 
2.43 
1.74 
1.14

8.18

Run-off.

Inches.

2.13 
6.12 

29.05 
19.37 
12.70 

. 12.80 
9.88 
7.31 
5.48 
2.80 
2.01 
1.27

110.92

Acre-feet,

10,300 
29,800 

141,000 
94,100 
61,600 
62100 
48,000 
35,500 
26,600 
13,600 
9120 
6,190

539,000

PUYALLUP EIVEB BASIN. 

PTTYALLTTP RIVER NEAR ELECTRON, WASH.

LOCATION. In NE. J NW. i sec. 3, T. 16 N., E. 6 E., 1,000 feet above intake ol 
Puget Sound Traction, Light & Power Co.'s flume, a quarter of a mile below 
Mowich River, and 10 miles southeast of Electron, Pierce County.

DRAINAGE AREA. 91 square miles (measured on Plate IV, Water-Supply Paper 313).
RECORDS AVAILABLE .-January 1, 1909, to September 30, 1918.
GAGE. Freiz water-stage recorder on left bank on downstream side of gaging bridge; 

inspected by William Chambers. Datum lowered 1.00 foot March 9, 1918.
DISCHARGE MEASUREMENTS. Made from gaging bridge at gage.
CHANNEL AND CONTROL.. Bed composed of boulders and glacial de'bris; shifting at 

all stages owing to steep gradient.
EXTREMES OP DISCHARGE. Maximum stage during year (estimated from incomplete 

gage-height record) 6.4 feet at noon December 18 (discharge, 4,800 second-feet); 
mlm'Tmun stage recorded, 0.71 foot at 2 p. m. November 19 (discharge, 152 second- 
feet).

1909-1918: Maximum stage on December 18, 1917; mim'TTnim discharge oa 
December 24,1914, estimated at 112 second-feet (stage-discharge relation affected 
by ice).

ICE, Stage-discharge relation not affected by ice during year.
DIVERSIONS. None above station.
REGULATION. None.
ACCURACY. Stage-discharge relation changed frequently. Indirect method for shift 

ing control, based on two standard rating curves, well defined below 1,500 second- 
feet, one used until December 18 and the other for remainder of year. Opera 
tion of water-stage recorder satisfactory except as indicated in footnote to table of 
daily discharge. Daily discharge ascertained by applying to rating table, mean 
daily gage height determined by inspecting recorder graph or, for days of consid 
erable variation in stage, by averaging results obtained by applying mean gage 
heights for shorter intervals. Records good.

COOPERATION. Puget Sound Traction, Light & Power Co. furnished gage-height 
record and made discharge measurements.
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Discharge measurements of Puyallup River near Electron, Wash., during ike ytar ending
Sept. SO, 1918.

Date.

Oct. 14 
30

Nov. 11
22

TWv< R
8

21
Feb. 3

19
Mar. 12

26

Made by-

Barber and Chambers.. 
.....do.................
.....do.................
.....do.................

Barber and Chambers. .
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.. ...............

Gage 
height.

Feet. 
1.36 
.83
.91

1.26
.81
.82

2.69
2.03
1.64
1.18
.79

1.73

Dis 
charge.

See.-ft. 
389 
182
200
352
176
178
985
626
466
287
166
500

Date.

Apr. 5 
21

May 5
20

28
July 7

23

23

23

Made by  

Barber and Chambers. . 
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do...............:.

&,
Feet. 

1.12 
t 1.79

2.00
1.63
1.56
1.91
1.96
2.00
1.87
2.24
1.71
1.20

Dis 
charge .

Sec.-ft. 
270 
480
639
463
430
566
607
611
$91
854
495
292

NOTE. Gage datum lowered 1.00 foot, effective at noon, Dec. 18,1917.

Daily discharge, in second-feet, of Puyallup River near Electron, Wash., for the year ending
Sept. 30, 1918.

Day.

1.. ............
2.. ..... .......
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10.. ...... ......

11..............
12..............
13..............
14..............
15..............

16..............
17..............
la
10
20..............

21..............
22..............
23..............
24..............
.25..............

26..............
27..............
28..............
29
30..............
31..............

Oct.

321
359
383
373
393

340
349
423
388
359

313
296
"»QA

383
305

234
IQfi
 toe

201
1QR

251
999
212
276
326
OOQ

310
209
1QA
185
190

Nov.

190
204
588
390
330

251
215
196
183
204

204
209
201
178
166

163
1=LQ

163
1=LQ

217

288
335
280
225
196

178
198
212
261
IdQ

Dep.

228
198
218
269
212

222
ion

las
183

326
499

2,410
2,330
1,320

1 7SA
2,260
3 nan
2. Wl
1,680

1,360
1 RV»

1 660
1,280
1,100

1,690
2,860

t 890
110

2,500
2200

Jan.

2,370
1,590
1,500
1,360
1,160

1,130
1,220
1,020

828
675

1 1 xfl

1 400
1^020

938
802

802
1 030
1,'280

935
750

651
66»
664
776
700

594
514
576
514
463
421

Feb.

417
381
438
910

1,060

1,080
937
725
fiflQ
ftS9

750
622
cor

463
421

401
381
oco

304
282

265
OKC

272
245
245

255
232
228

Mar.

228
216
219
204
198

ion
187
1Q9

176
Ififi

171
168
1 CO

161
166

220
ncya

ooe

225

251
48ft

444
750
675
119

434
381
381
430
413

Apr.

381
334
300
282
265

255
262
9QO

486
463

TO7

365
330
286
276

265
OAQ

232
265
361

505

501
475
417

369
361
373
AOQ
dSlft

May.

4<Vl

505
700
828
651

518
471
450
409
357

349

381
417
454
417

450
48ft
484
4AR
471

425
393

357
330
si*
304
338
ACLO

675
651

June.

522
450
405
47Q
675

937
1,100
1,070
1,190
1 14ft

1,180
1,240
1 340
l'070

802

760
776
700
700
7"tfl

956
1 fun

962
828
725
7KA

750
618
553
627

July.

875
651
604
K4R
576
>&&

627
750
854
750

613
544
576
675
881

1 run
1,280
1 4flft

QQJ

675

580
675
651
651
651

700
536
627
750
828
935

Aug.

1,070
881
627
566
589

675
651
651
544
638

651
522
596
618
flfW

484
448
599
501
434

468
750
891
881
801

750
618
589
675
750
778

Sept.

ATC
ftrto

558
522
535
Ale
514
544
585
580

562
580
ftOQ

tna

627

627
fiSQ
518
627
589

442
353
330
315
361

425
458
580
661
622

NOTE. Recorder not in operation Dec. 18-25, and Dec. 27 to Jan. 2; staff gage read daily during taia 
period.
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Monthly discharge of Puyallup River near Electron, Wash,, for the year ending Sept. SO,
1918.

(Drainage area, 91 square miles.]

Month.

April.............................
IWav

July..............................

Discharge in second-feet.

Maximum.

423 
588 

3,990 
2,370 
1,080 

750 
566 
828 

1,340 
1,400 
1,070 

675

3,990

Minimum.

185 
159 
178 
421 
228 
158 
232 
304 
405 
536 
434 
315

158

Mean.

290 
236 

1,410 
953 
498 
295 
359 
462 
842 
738 
655 
537

608

Per 
square 
mile.

3.19 
2.59 

15.5 
10.5 
5.47 
3.24 
3.95 
5.08 
9.25 
8.11 
7.20 
5.90

6.68

Run-off.

Inches.

3.68 
2.89 

17.87 
12.11 
5.70 
3.74 
4.41 
5.86 

10.32 
9.35 
8.30 
6.58

90.81

Acre-feet.

17,800 
14,000 
86,700 
58,600 
27,700 
18,100 
21,400 
28,400 
50,100 
45,400 
40,300 
32,000

440,000

PTJTALLUP RIVER AT ALDERTON, WASH.

LOCATION. On township line between sec. 25, T. 20 N., R. 4 E., and sec. 30, T. 20 N., 
E. 5 E., at county bridge No. 78, 1 mile north of Alderton, Pierce County, and 
1J miles above Stuck River.

DRAINAGE AREA. 410 square miles (measured on drainage map published in Water- 
Supply Paper 313).

RECORDS AVAILABLE. November 20, 1914, to September 30, 1918.
GAGE. Vertical staff in two sections on downstream side of bridge pier on right bank; 

read by Mrs. C. E. Bearney and Mrs. H. D. Foster. Datum of gage lowered 1.00 
foot, August 5, 1918.

DISCHARGE MEASUREMENTS. Made from bridge at gage.
CHANNEL AND CONTROL. Bed composed of silt and gravel; shifting. No well-defined 

control. Right bank is overflowed at gage height about 8 feet; left bank high 
and not subject to overflow.

EXTREMES OP DISCHARGE. Maximum stage recorded during year, 12.6 feet at 8 p. m. 
December 18 (discharge, 19,300 second-feet); minimum stage recorded, 0.^3 foot 
at 1.30 p, m. November 17, and 8 a. m. November 19 (discharge, 409 second-feet). 

1915-1918: Maximum stage recorded, December 18, 1917; minimum stage re 
corded, 1.90 feet December 22 and 24, 1914, September 29-30 and October 12, 
1915 (discharge, 390 second-feet).

ICE. Stage-discharge relation not affected by ice during year.
DIVERSIONS. None.
REGULATION. Operation of the Puget Sound Traction, Light & Power Co.'s plant at 

Electron does not materially affect natural flow, as pondage utilized is small.
ACCURACY. Stage-discharge relation permanent until high water on December 18; 

shifting during remainder of year. Standard rating curve well defined below 
4,000 second-feet and fairly well defined above. Gage read to hundredths twice 
daily during November, July, August, and September, and once daily during 
remainder of year. Slight diurnal fluctuation. Daily discharge ascertained by 
applying daily mean gage height to rating table; shifting-control method used 
December 19 to September 30. Records good.

COOPERATION. Inter-County River Improvement Commission of King and Pierce 
counties furnished gage-height record and made some discharge measurements.
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Discharge measurements of Puyallup River at Alderton, Wash., during the year ending
Sept. 30, 1918.

Date.

Nov. 9

19
Jan. 2
Feb. g
Mar. 5

Made by 

R. F. Bullard..........

Gage 
height.

Feet. 
0.98
1.54
7.19
4.70
2.91
1.71

Dis 
charge.

Sec.-ft. 
535
869

12,900
6,600
2,350
1,060

Date.

May. 9
June 24

Made by 

Andersen and Roberts.
Carson and Bedford. . . .
T.G.Bedford..........

Gage 
height.

Feet. 
1.81
1.93
2.47
2.98
2.45

Dis 
charge.

Sec.-ft. 
1,170
1,290
1,830
1,140

682

NOTE. Gage datum lowered 1.00 foot at noon, Aug. 5,1918, before measurement made on that date.

Daily discharge, in second-feet, of Puyallup River at Alderton, Wash., for the year ending
Sept. 30, 1918.

Day.

1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..t.......j...

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..... ........
30..............
31..............

Oct.

895
830
895
895
830

830
765
765
830
830

798
895
705
735
765

735
550
550
528
550

528
528
528
528
600

735
600
625
600
550
505

Nov.

550
528
575

1,110
765

735
650
575
550
505

528
550
575
550
505

485
430
448
448
528

678
735
705
600
528

580
650
600
625

1,340

Dec.

895
798

. 830
1.800

895

798
735
678
650
705

600
1,430
6.350

12,200
5,680

4,560
6,860

15,900
15,900
11,000

6,860
10,600
8,430
6 180
5,200

4,720
10,800
12,900
13,500
6,180
7,710

Jan.

12,400
6,690
6,690
4,260
5,200

4,410
6,010
5,040
4,560
2,330

3,660
6,520
4,880
4,110
4,260

3,960
3,660
5,360
3,9(50
3,380

3,100
2,830
2,960
2,960
3,380

2,960
2,960
2,700
3,100
2,570
2,330

Feb.

2,110
2 110
2,330
2.330
4,410

3,380
3,520
2,700
2,330
3,240

4.110
3,100
2,570
2,220
2,000

1,800
1,800
1 700
1 520
1,520

1,340
1,430
1,260
1,260
1^180

1,340
1,180
1,110

Mar.

1,040
1,040
1,110
1,110
1,040

965
965
895
895
895

965
895
830
830
895

895
965

1,260
1,180
1,040

1,040
1,340
1,800
2,330
2,570

2,830
2,000
1,800
1,600
1,600
1,600

Apr.

1,430
1,340
1,260
1,180
1,180

1,040
1,040
1,040
1,180
1,520

1,340
1,260
1,260
1,180
1,180

1,110
1,110
1,040

965
1,110

1,520
1,700
1,520
1,430
1,340

1,180
1,180
1 180
1,180
1,260

May.

1,340
1,340
1,600
2,110
1,700

1,520
'1,260
1,260
1,260
1,180

1,110
1,110
1,180
1,180
1,340

1,260
1,430
1,340
1,430
1,600

1,600
1,340
1,260
1,180
1,180

1,110
1,180
1,110
1,180
1,340
1,800

June.

1,430
1,340
1,180
1,180
1,600

2,000
2,330
2,330
2,220
2^830

2,570
2,330
2,830
2,330
1,900

1,700
1,700
1,600
1,700
1,700

1,800
2,220
2,110
1 800
1,700

1,600
1,700
1 520
1,340
1,340

July.

1,520
1,520
1,520
1,340
1,340

1,340
1,340
1,430
1 700
1,700

1,340
1,180
1,180
1,340
1,600

1,900
2,220
2,330
1,900
1,430

1,180
1,260
1,260
1,180
1,260

1,520
1,260
1,260
1,340
1,520
1,520

Aug.

1,700
1,600
1,260
1,110
1,110

1,110
1,180
1,180
1,040
1,180

1,180
895

1,040
1,040
1,180

1,040
798

1,110
1,180

830

895
1,110
1,430
1,430
1,260

1,180
965

1,040
965

1,260
1,180

Sept.

1,110
1,040

965
895
895

965
965
895
965
965

965
965

1,040
965
965

965
965
830
895
965

765
678
650
600
600

678
678
798
965

1,040
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Monthly discharge ofPuyallup River at Alderton, Wa»h.,for the yeaer endinff Sept. 30,1918. 

[Drainage area, 410 square miles.]

Month.

October...........................

February .........................
March... . .........................
April..............................
Mav........... ....................

July...............................

September ........................

Discharge in second-feet.

Maximum.

895 
1,340 

15,900 
12,400 
4,410 
2,830 
1,700 
2,110 
2,830 
2,330 
1,700 
1,110

15,900

Minimum.

505 
430 
600 

2,330 
1,110 

830 
965 

1,110 
1,180 
1,180 

798 
600

430

Mean.

694 
620 

5,880 
4,300 
2,180 
1,300 
1.240 
1,350 
1,860 
1,480 
1,140 

888

1,920

Per
square 
mile.

1.69
1.61 

14.3 
10.5 
5.32 
3.17 
3.02 
3.29 
4.54 
3.61 
2.78 
2.17

4.68

Run-off.

Inches.

1.95 
1.68 

16.49 
12.11 
5.54 
3.66 
3.37 
3.79 
5.06 
4.16 
3.20 
2.42

63.43

Acre-feet.

42,700 
36,900 

362,000 
264,000 
121,000 
79,900 
73,800 
83,000 

111,000 
91,000 
70,100 
52,800

1,390,000

PUYALLTTP BIVER AT PUTALLTJP, WASH.

LOCATION. In sec. 21, T. 20 N., K. 4 E., 1,000 feet upstream from Puget Sound 
Electric Railway bridge, 1 mile north of Puyallup, Pierce County, and 2 miles 
below mouth of Stuck River.

DRAINAGE ABBA. 914 square miles (measured on drainage map published in Water- 
Supply Paper 313).

EEOOBDS AVAILABLE. May 1, 1914, to September 30, 1918.
GAGE. Stevens continuous water-stage recorder on right bank; inspected by engineers 

of Inter-County River Improvement Commission and of U. S. Geological Survey.
DISOHABGE MEASUBEMENTS. Made from highway bridge three-quarters of a mile 

above gage.
CHANNEL AND CONTBOL. Bed of stream composed of light alluvial silt; shifting at 

all stages. Control formed by section of stream bed extending some distance 
downstream.

EXTREMES op DISCHARGE . Maximum stage during year, from water-stage recorder, 
34.15 feet at 4.45 p. m. December 18 (discharge, 40,500 second-feet); minimum   
stage, 17.36 feet at 8 p. m. November 18 (discharge, 726 second-feet). 

1914-1918: Maximum and minimum stages given above.
ICE. Stage-discharge relation not affected by ice.
DIVEBSIONS. Two hydroelectric plants, owned by Puget Sound Traction, Light & 

Power Co., divert water above station. Water for Electron plant is diverted from 
Puyallup River 10 miles above Electron into equalizing basin having capacity 
of 185 acre-feet; water used at this plant is returned directly to the river. Water 
for Dieringer plant is diverted from White River near Buckley into Lake Tapps 
(capacity, 51,000 acre-feet), and after use is discharged into Stuck River.

REGULATION. See "Diversions."
ACCURACY. Stage-discharge relation changed December 19 to March 10 and April 

20 to May 20; constant at other times. Rating curves well defined below 
30,000 second-feet. Operation of water-stage recorder satisfactory except as 
indicated in footnote to table of daily discharge. Daily discharge ascertained by 
applying to rating table mean daily gage height determined by inspecting recorder 
graph. For period of high water with marked range of stage during December, 
daily discharge was determined by averaging results obtained by applying mean



FUYAULUP EIVEE BASIN, 19

gage heights for shorter intervals. Shifting-control method used December 19 to 
March 10, and April 20 to May 20. Records good.

COOPERATION. Inter-County River Improvement Commission of King and Pierce 
counties furnished gage-height record and made some discharge measurements.

Discharge measurements of Puyallup River at Puyallup, Wash., during the year ending
Sept. SO, 1918.

Bate.

Nov. 12
27

T>M» 1Q
26
29

10
Feb. 8

21
Mar. 11

Made by 

.....do.................

.....do..................

.....do.................

L. D. Carson...........

Gage 
height.

Feet. 
18.42
17.81
28.87
21.25
28.52
22.23
21.08
20.77
19.60
18.90

Dis 
charge.

Sec.-ft. 
1,540
1,020

25,200
7,260

26,000
9,280
6,450
5,260
2,460
2,030

Date.

Mar. 26

19
May 21

28
June 24
July 12
Aug. 13
Sept. 15

25

Made by 

.....do.................

Anderson and Roberts.

.....do.................
Anderson and Baird . . .

Gage
height.

Feet. 
21.06
19.13
19.23
19, §4
19.38
20.56
18.76
19.00
17.97
18.42

Dls-
charge-

Sec.-ft. 
5,220'
2 23fr
2,300-
3,950
a.esO'
$; 080
2,240
2,690>i^soa1*770-

Daily discharge, in second-feet, of Puyallup River at Puyallup, Wash., for the year ending
Sept. §0, 1918.

Day.

1... ........
2...........
3...........
4...........
5...........

6...........
7...........
8...........
9...........

10...........

11...........
12...........
13...........
14...........
15...........

16...........
17...........
18...........
19...........
20...........

21...........
22...........
23...........
24...........
25...........

26...........
27...........
28........... 
29
30...........
31...........

Oct.

.
1
keso
i

1,540

fl,450

1,340

1,440
1,440
1,440

1,480
1,390
1,100 
1,260
1,390
1,440

Nov.

1,390
1,390
1,740
1,860
1,710

1,570
1,480
1,390
1,390
1,390

1,100
1,300
1,480
1,480
1,440

1,340
1,300

930
1,040
1,040

1,070
1,140
1,140
1,070

870

1,000
1,000
1,070 

930
1,730

Dec.

1,620
1,220
1,390
1,810

1,460

10,200

35,600
28,100
14,600

10,200
16,100
13,200
8,920
6,570

7,560
16,300
21,400 
27,000
26,700
270 200

Jan.

20,000
13,800
11,000
10,500
8,690

8,030
9,350
8,910
7i400
6,370

7,190
9,810
8,030
7,400
6,980

6,770
6,570
8,030
6,770
5,770

5,580
5,200
5,200
5,580
5,970

5,390
5,200
5,S80 
6,770
5,200
4,470

Feb.

4,300
4,040
3,790
5,200
7,610

7,190
6,770
5,200
4,470
6,520

7,610
5,970
4,830
4,800
3,880

3,710
3,470
3,390
2,940
2,520

2,320
2,140
2,380
2,580
2,650

2,260
2,140
2,020

Mar.

1,970
2,080
1,860
2,080
1,970

1,970
1,970
1,970
1,920
1,620

2,200
1,860
1,810
1,760
1,660

1,660
1,340
1,970
2,260
2,140

2,020
2,940
3,710
4,650
5,770

5,200
4,220
3,710 
3,390
3,790
3,630

Apr.

3,550
3,310
3,240
9 7QO

2,720

2,450
2,140
2 200
2,650
3,470

3,310
3,240
3,080
2,650
2,720

2,650
2,580
2,380
2,260
2,380

2,940
4,040
3,960
3,790
3,470

3,160
2,940
2,580 
2,940
3,080

May.

3,240
3,550
4,040
4,830
4,300

3, no
3,390
3,310
3,160
2,860

2,720
2,450
2,650
2,720
2,720

2,580
2,940
3,310
3,710
3,960

3,810
3,570
3,420
3,500
3,340

2,840
2,980
2,980 
3,270
3,730
4,590

June.

3,980
3,270
2,100
1,900
2,360

2,980
4,060
5,540
4,880
6,120

5,920
5,730
6,320
5,730
4,780

3,810
4,230
3,980
4,590
4,500

4,970
6,540
5,160
4,880
4,590

4,230
4,410
4,080

1,960

July.

2,160
2,220
2,100
i fun
2,030

2,100
2,100
3,050
3,340
3,420

02,860
2,290
2 290
2,980
3,120

3,890
3,810
4,880
3,890
2,700

2,490
2,490
2,490
2,490
2,420

2 tan
2,360
2,360 
2,420
2,400
2,400

Aug.

.

[2,670
1
2,160

2,160
2,220
2 220
2,220
2,160

1.900
1,960
2,160
2,160
2,220

2,100
1,900
1,660
2,290
2,100

1,900
2,160
2,490
2,630
2,360

2,490
2,220
1,960 
2,160
2,220
2,290

Sept.

1,900
1,900
2,220
2,030
2,10fr

2,100
2,100
1,66O
2,030
2,160-

2,160-
2,100
2,22fr
2,160
l,44fr

1,90&
2,030-
1,900
1,960-
2,160

1,900>
» 1,870
al,840
al,80fr

1,770

l,66fr
1,660
l,78a 
1,600
2,030

a Interpolated.
NOTE. Braced figures show estimated mean discharge for periods when recorder did not operate. Dis 

charge based on records at Buckle? and Alderton.
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Monthly discharge of Puyallup River at Puyallup, Wash., for the year ending Sept. SO,
1918.

Month.

October................:...............................

March.............................. ....... ...... .
April..................................................
May...................................................

August. ......... ...

Discharge in second-feet.

Maximum.

1.860 
35,600 
20,000 
7,610 
5,770 
4,040 
4,830 
6,320 
4,880

2,220

35,600

Minimum.

870 
1,220 
4,470 
2,020 
1,340 
2,140 
2,450 
1,900 
1.840 
1,660 
1,440

870

Meaa.

1,450 
1,290 

11,200 
7,630 
4,150 
2,620 
2,960 
3,360 
4.340 
2,700 
2,230 
1,940

3,830

Run-oft in 
acre-feet.

89.200 
76,800 

689.000 
469000 
230,000 
161,000 
176.000 
207,000 
258,000 
166,000 
137,000 
115,000

2,770,000

WHITE BIVEB, AT BUCKLEY, WASH.

LOCATION. In SE. | sec. 34, T. 20 N., R. 6 E., at Northern Pacific Railway bridge
1 mile northeast of Buckley, Pierce County. 

DRAINAGE ABE A. 424 square miles (measured on Plate XI, Water-Supply Paper
313). 

RECORDS AV AH ABLE. April 22, 1899, to August 31, 1903 (gage-height record only
January 1,1902, to August 31, 1903); June 8, 1910, to December 31,1911; January
18, 1913, to September 30, 1918.

 GAGE. Stevens water-stage recorder on left bank 40 feet below railway bridge, in 
stalled January 9, 1917; inspected by O. E. Osgood. For description of previous 
gages see Water-Supply Paper 462.

DISCHARGE MEASUREMENTS. Made by wading or from railway bridge.
 CHANNEL AND CONTROL. Bed composed of small boulders and gravel; slightly shift 

ing; gradient steep. No well-defined control. One channel at all stages. Right 
bank low and flat; left bank protected by concrete wing wall.

EXTREMES OP DISCHARGE. Maximum combined daily discharge of river and flume 
during year from water-stage recorder, 18,100 second-feet on December 18; mini 
mum combined daily discharge during year, 349 second-feet November 19.

1899-1903; 1910-1911; 1913-1918; maximum and minimum discharge same as 
above.

ICE. Stage discharge relation not affected by ice.
DIVERSIONS. White River flume diverts water from river half a mile above gage. 

Total monthly discharge is computed from determinations of combined flow of 
river and flume.

ACCURACY. Stage-discharge relation changed at high water on December 18. Rating 
curve used prior to the change fairly well defined throughout; rating curve used 
after the change well defined above 100 second-feet. Daily discharge ascertained 
by applying to rating table mean daily gage height obtained by inspecting gage- 
height graph or, for days of considerable fluctuation, by averaging results obtained 
by applying the gage heights for shorter intervals. Operation of water-stage 
recorder not satisfactory for several periods. See footnote to table of daily 
discharge. Records good above 100 second-feet except during periods when 
intake was clogged, for which they are fair; below 100 second-feet, poor.

 COOPERATION. Puget Sound Traction, Light & Power Co. furnished gage-height 
record and made some measurements.
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-Discharge measurements of White River at Buckley, Wash., during the year ending
Sept. SO, 1918.

Date.

Oct. 31
Dec. so

30
31

-Jan. 21
22
22

Feb. 14
14
25

Mar. 11

Made by 

G.L. Parker.... .......
.....do..................
.....do..................

.....do..................

.....do..................

Gage 
height.

Feet. 
24.06
28.89
28.75
28.14
25.02
24.76
25.18
(a)
(a)
(0)

22.72

Dis 
charge.

Sec.-ft. 
3.1

11.100
10.400
9,040
1,870
1 390
2,070
1,110

659
138
122

Date.

Mar. 25
Apr. 10

25
May 10

25

26
July 10
Sept. 25

25

Made by 

Osgood and Rhodes. . . .

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................
Osgood and Rogers.....

.....do..................

Gage 
height.

Feet. 
25.11
24.47
24.64
24.22
24.74
25.56
25.01
23.91
(a)
(°)

Dis 
charge.

Sec.-ft. 
1,940
1,130
1.260

879
1,390
2,600
1 790

fiao
2.7
2.9

a Correct gage height not available, as intake was clogged or water was below intake.

Daily discharge, in second-feet, of White River at Bitckley, Wash., for the year ending
Sept. SO, 1918.

Day.

1................
2................
3................
4................
5................

6.................
7.................
8.................
9.................ao.. ...............

ai. ................
12.................
£3.... .............
14.................
'15.................

16.. ...............
17.................
as.................
19. ................
20.................

21.................
22.................
-23.................
24.................
25.................

56...... ...........
27.................
28.................
29.................
50.................
31.................

Oct.

3.2
3.5
3.8
3.5
3.8

3.5
3.8
3.8
3.8
3.8

3.8
  3.3

2.8
2.5
3.0

3.0
3.0
2.5
2.2
2.2

2.2
2.2
2.5
3.0
3.0

3.5
' 3.8
3.5
3.5
3.5
3.5

Nov.

3.5
3.5
44
80
78

50
11
10
10
9.7

9.7
9.3
8.9
8.5
7.3

5.3
5.6
5.6
5.0
3.8

4.7
4.1
3.8
4.1
4.7

5.0
5.3
5.6
6.2
7.3

Dec.

5.9
5.9
5.9
7.7
6.2

5.9
5.6
5.6
5.9
5.9

21
48

3,190
9,170
3,910

2,640
4,960

17,900
10,000
5,400

3,670
7 220
5,320
3,350
2,380

2,700
6.300
8,540
12,400
11,200
8,380

Jan.

9,690
6,320
4,990
4,650
4,110

3,700
4,430
4,000
3,030
2,500

3,140
4.540
3,600

2,600

1,800

1,400

Feb.

1,500

1,800

1,050

450

967
420

  50

Mar.

100
163
179
144
150

166
163
160
141
141

100

278
318
270

258
656
832

1,320
1 980

1.380
868
750

1.000
1,180
1,250

Apr.

1,100
963
860
698
600

521
435
344
772

1,100

1,060
1,020
967
868
790

744
692
634
570
665

1,190
1 570
1,480
1.420
1,260

1,090
1,010
994

1.060
1,130

May.

1,210
1,320
1,630
1,950
1,750

1,410
1 220
1,130
1,030
884

811
722
665
542
445

434
724

1,050
1,540
1,630

1,560
1,460
1,460
1,520
1,420

1,350
1,290
l'350
1,520
1,960
2,090

June.

1,860
1,260
203
185
381

636
1,320
2,740
2,170
2,590

2,500
2,420
2.760
2,500
1,820

1,560
1,640
1,660
2,040
2,060

2,250
2,420
2,340
2,090
1,990

1,860
1,840
1,680
1,120
111

July.

70

460
840
774
806

394
268
390
992
932

706
752
998
556
285

653
163
276
257
140

  350

351
157

NOTE. Braced figures show estimated mean discharge for periods indicated; during February, March, 
-and July, discharge estimated from now of adjacent stream, weather records, and approximate rating of 
dam at head of flume. Daily discharge not computed during August and September.
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Monthly discharge of White River and flume ot Buckley, Wash., for the year ending
Sept. 30, 1918.

[Drainage area, 424 square miles.]

Month.

January..............

March................
April.................
May..................

July..................

Discharge in second-feet.

Maxi 
mum, 
(com 

bined).

658 
769 

18.100 
10,500

2.220
2,250 
2,660 
3,600 
1,790

18,100

Mini 
mum, 
(com 

bined).

413 
349 
452

1,170 
1,290 
1,600

349

Mean.

River

3.19 
140 

4,150 
3.020 
1.070 

469 
920 

1,260 
1,730 

418 
50.0 
10.0

1,100

Flume

508 
429 
857 
696 
674 
684 
636 
446 
632 
906 
860 
672

667

Com 
bined.

511 
443 

5,010 
3,720 
1,740 
1,150 
1,560 
1,710 
2,360 
l'320 

910 
682

1,770

Per 
square 
mile, 
(com 

bined).

1.21 
1.04 

11.8 
8.77 
4.10 
2.71 
3.68 
4.03 
5.57 
3.11 
2.15 
1.61

4.17

Run-off (combined).

Inches.

1.40 
1.16 

13.60 
10.11 
4.27 
3.12 
4.11 
4.65 
6.21 
3.58 
2.48 
1.80

56.49

Acre- 
feet.

31,400 
26,400 

308,000 
229,000 
96,600 
70,700 
92,800 

105, 00» 
140,000 
81,200 
56,00» 
40,600

1,280,000

NOTE. Monthly mean discharge at gaging station on river for August and September estimated by 
detailed study of no x of adjacent streams, weather records, and approximate rating of dam at headworks 
of White River flume.

WHITE RIVER FLUME AT BTTCEXEY, WASH.

LOCATION. In sec. 35, T. 20 N., R. 6 E., on left side of white River, 800 feet below 
intake, half a mile above Northern Pacific Railway crossing, and 1 mile northeast 
of Buckley, Pierce County.

RECORDS AVAILABLE. January 18, 1913, to September 30, 1918.
GAGE. Stevens long-distance water-stage recorder with transmitter at stilling well 

on right side of flume 800 feet below headgate, and recorder in gate house; in 
stalled January 12,1918; inspected by 0. E. Osgood. Prior to January 12, Fuller 
water-stage recorder at stilling well.

DISCHARGE MEASUREMENTS. Made from footbridge at gage.
CHANNEL AND CONTROL. Control formed by long section of flume bottom below gage. 

A rock spill a quarter of a mile below gage is partial control also. Stage-discharge 
relation affected by variable quantity of rocks which work their way from intake 
to rock spill.

EXTREMES OF DISCHARGE. Maximum stage during year from water-stage recorder 
6.15 feet at 8 a. m. June 7 (discharge, 2,000 second-feet); no flow in flume Feb 
ruary 24, May 20-31, and June 1, and 20-28. 

1913-1918: Maximum stage in 1918; flume dry at various times.
ICE. Stage-discharge relation not affected by ice during year.
REGULATION. Gates at intake operated frequently to control flow.
ACCURACT. Stage-discharge relation affected by rocks washed into flume. Four 

well-defined rating curves used respectively, October 9 to December 19, Decem 
ber 20 to June 1, June 2 to September 22, and September 23 to 30. Shifting- 
control method used October 1 to 8. Operation of water-stage recorder excellent. 
Daily discharge ascertained by applying to rating table mean daily gage height 
determined by inspecting recorder graph or, for days of considerable variation in 
stage, by averaging results obtained by applying mean gage heights for shorter 
intervals. Records excellent.
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OOOPERATION. Puget Sound Traction, Light & Power Go. furnished gage-height 
record and made discharge measurements.

Flume diverte water from left bank of White River in the SE. J sec. 35, T. 20 
N., R. 6 E. Water is used for the development of power at Dieringer and is dis 
charged into Stuck River.

Discharge measurements of White River flume at Buckley, Wash., during the year, ending
Sept. SO, 1918.

Date.

 Oct. 9
31

l?ov. 10
Jan. 21

21
21
21
21
22
22

Feb. 25

Made by 

.....do.................
OsUttWl O.YM$ TifiA

.....do.................
Lee and Osgood. .......

Osgood and Wolslegel. .

Gage 
height.

Feet. 
3.60
2.78
2.75
2.93
.42
.40

1.21
3.50
.78

2.02
3.84

Dis 
charge.

Sec.-fl. 
609
405
402
528
22.1
21.8

132
696
62

295
820

Date.

Mar. 11
25

Apr. 10
25

xfQT* in

July 10
25

Aug. 10
Sept. 10

25

Made by 

Osgood and Wolslegel..

.....do.................

.....do.................

.....do;.. ...............
Osgood and Eastman. .

Osgood and Rogers. . . .

Gage 
height.

Feet. 
3.25
1.78
3.27
3.34
3.14
3.60
3.80
3.96
3.94
3.12
2.50

Dis 
charge.

Sec.Jt. 
<HW
244
608
638
570
827
918

1,000
973
727
470

Daily discharge, in second-feet, of White River flume at Bucktey, Wash., for the year endmg
Sept. 30,1918.

Day.

1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

578
588
618
610
598

583<wo
569
583
583

511
507
5f>7

532
520

.470
422
411
411
411

422
422
411
434
5111

655
557
482
434
499

411

Nov.

400
388
601
636
507

520
482
134
411
400

422
446
AAR

400
388

366
3AR
35S

344
355

400
388
vn
366
OAA

344
ORE

422
131

762

Dec.

570
104

507
763
583

557
494
446
520
101

711
1,080
1,120

4Qft

1,080

972
1,160

248
717

1,260

1 1£ft

1,430
1,520
1 *>OA

1,110

i ion
1,570
I OQft

190
366

I ien

Jan.

785
819
881
636
606

562
606
502
692
577

651
644
583
fifW
739

822
790
822
774
fill

513
51 Q

677
774
806

727
681
685
712
729
806

Feb.

790
774
886
5OO

1 51

"158

832
1 240
i' 1511

632

A.V7

712
666
684
606

577
577
562
*7/vO

790
*7eQ

822
630

0
544

924
son
O£A

......

Mar.

806
727
727

681

636
636
636
636
636

656
696
AQ1

681
712
7CQ

QQ1

Q1G
TfiO
7CQ

7CQ

708

240

574
QOO

Bfift

698

636

Apr.

636
543
466
562
610

651
7tQ
RSfi
7fd

636

636
621
606
606
577

577
E4O

637
790
700
681
681

636
606
Of\C

A<>1

May.

1636
651
681
712
71 o712

681
651
636
621
606

592
688
858

1L170
if 280

1 910*867
E1Q

26
0

0
0
0
0
0

0
0
0
0i X

June.

0
494

1,470
1,520
1,650

1,910
1,720

274
839
856

856
839
mo
879
TOO

7fiS
7Qfl
ifTft

53
0

0
0
0
0
0

0
0
0

109
1 490*

July.

1,540
1,540
1,440
1,350
1,350

1,300
803
509
731
732

879
920
ft£A

162
131

1,050
I ftAA

79H

1 fUft

856
AOQ

958
874
820
OA5

889
coo

1 nc/\
oto

i run

Aug.

1,000
804
651
573
788

958
091
QS8
924
890

958
833
770
958
CKU

856
839
823
890
751

QAe

924
1,030

950
517

i (na
QQA

Tfifi
one

890

Sept.

856
839
738
690
674

690
674
690
722
706

738
738
788
751
754

722
690
658
674
722

626
532
498
513
498

498
513
558
648
760
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Monthly discharge of White River flume at Buckley, Wash., for the year ending Sept. 30 r
1918.

Month.

May...................................................

July...................................................

The year. ........................................

Discharge in second-feet.

Maximum.

655 762~ 
1.570 

881 
1,240 

831 
856 

1.280 
1.910 
1,540 
1,030 

856

1,910

Minimum.

411 
344 
190 
502 

0 
240 
466 

0 
0 

162 
547 
498

0

Mean.

508 
429 
857 
696 
674 
684 
636 
446 
632 
906 
860 
672

667

Run-off in 
acre-feet.

31,200- 
25,500- 
52.700- 
42,800 
37,400 
42.100- 
37,800 
27,400 
37,600' 
55,700 
52,900 
40,OOOH

483,000

DUWAMISH RIVER BASIN. 

CEDAR RIVER AT CEDAR FALLS, WASH.

LOCATION. In sec. 4, T. 22 N., R. 8 E., below Seattle municipal power plant at- 
Cedar Falls, King County, and 3J miles above Taylor Creek.

DRAINAGE AREA. 83 square miles (measured on topographic maps).
RECORDS AVAILABLE. April 9, 1914, to September 30, 1918.
GAGE. Stevens continuous water-stage recorder on right bank installed April 8,- 

1914, 0.7 mile below power plant; inspected by G. H. Moore.
DISCHARGE MEASUREMENTS. Made from cable 90 feet below gage or by wading.
CHANNEL AND CONTROL. Bed composed of small boulders and gravel; shifts during 

high water. No well-defined control. Banks high. One channel at all stages. 
Stage of zero flow, according to measurements made September 17, 1918, 3.0' 
feet ± 0.2 foot.

EXTREMES OP DISCHARGE. Maximum stage during year from water-stage recorder, 
11.4 feet at 9 a. m. December 19 (discharge, 6,290 second-feet); minimum stage- 
from recorder, 3.32 feet at 4 p. m. November 25 (discharge, 0). 

1914-1918: Maximum and minimum stages same as above.
ICE. Stage-discharge relation not affected by ice.
DIVERSIONS. Seattle municipal power plant diverts water direct from Cedar Lake- 

through pressure pipe and returns it to river at plant. Practically entire low 
flow is carried through plant.

REGULATION. Flow partly controlled by storage and release of water in Cedar Lake 
reservoir to accommodate requirements of power plant.

ACCURACY. Stage-discharge relation changed December 13. Rating curves well- 
defined; one used prior to shift not checked by measurement during period. 
Operation of water-stage recorder satisfactory except for periods, December 24-28, 
and July 14-28. Daily discharge ascertained by use of discharge integrator ex 
cept for periods of defective gage-height record and for periods December 13-23 
and December 29 to January 8, for which mean daily gage heights or mean gage 
heights for shorter intervals were applied to rating table. Records good October 
to December; excellent January to September.

COOPERATION. Gage-height record and number of discharge measurements furnished 
by city engineer of Seattle.
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Discharge measurements of Cedar River at Cedar Falls, Wash., during the year ending
Sept. 80, 1918.

Date.

Dec. 19
Jan. 28

29
Apr. 26 
May 8

Made by 

"PflTlrffli" ATirl "RfttvflrHf*f
.....do.................
Benedict and Thorn. . . . 
.....do.................

Gage 
height.

Feet. 
11.30
6.32
6.33
6.54 
5.78

Dis 
charge.

Sec.-ft. 
6,160

890
926

1.040 
637

Date.

May 8

10
Sept. 17

Made by 

.....do.................
Calkins and Parker ....

Gage 
height.

Feet. 
5.77
6.56
5.35
4.60

Dis 
charge.

Sec.-ft. 
62$

1,060
417
122

Daily discharge, in second-feet, of Cedar River at Cedar Falls, Wash., for the year ending
Sept. SO, 1918.

Day.

1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

181
186
197
168
170

165
142
127
136
133

135
132

108
137

130
132
140
175
145

170
138
139
146
158

198
164
125
162
161
191

Nov.

159
181
176
123
187

199
190
178
213
215

138184'

151
166
154

181
157
61
140
150

121
135
133
124
43

113
122
142
104
167

Dec.

158
52
168
213
174

231
190
209
235
219

280
293
793

4,640
4,460

3,110
3,060
5,480
5,900
3,950

2,380
2,430
2,780

2,050

5,710
5,840
4 son

Jan.

4,340
3,110
2,160
1,860
1,900

1,860
1,950
1,900
1,580
1,220

1,100
1,430
1,510
1,330
1,150

960
930

1,200
1,080
912

808
704
656
890

1,270

1,160
940
sos
890
797
696

Feb.

615
539
480
532
693

916
1,040
993
867
965

1,110
1,020

871
741
652

582
478
473
432
397

385
362
373
315
357

365
364
360

Mar.

358
353
323
354
349

355
343
345
348
290

334
340
338
339
348

345
305
343
349
350

356
362
370
346
381

380
376
361
413
539
z<&

Apr.

652
610
510
383
425

475
322
412
365
445

490
375
499
307
525

357
606
349
493
569

571
594
902
356
735

830
371
301
780
754

May.

372
900
587
342
557

674
631
923

1,110
390

365
191
295
311
348

398
470
507
519
594

573
535
497
AfiS
442

372
414
OQJ

393
430
lift

June.

556
484
489
460
412

351
386
504
516
648

654
634
620
585
519

416
427
410
379
362

352
340
309
349
350

351
342
348
lii
305

July.

349
355
353
294
339

306
296
330

328

326
327
9M}

145

86
93
81

Aug.

83
101
94
81
83

95
85
83
65
84

94
74
60
73
85

105
106
95
123
170

166
167
170
168
164

162
162
158
155
154
154

Sept.

158
138
155
13S
126

124123"
123
m
119

124
123.
123;
123:
123-

m
m
12*
12*
123

123
106
126
123
123

117
11*
110
93-
11*

NOTE. Braced figures show- mean discharge for periods indicated; estimated from comparison with- 
Landsberg records.
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Monthly discharge of Cedar River at Cedar Falls, Wash., for the year ending Sept. SO, 1918.

Month.

October................................................

February. .............................................

April...................................................
May...................................................
June...................................................
July...................................................

September.............................................

Discharge in second-feet.

Maximum.

198 
215 

5.900 
4,340 
1.110 

553 
902 

1,110 
654 
355 
170 
158

5,900

Minimum.

108 
43 
52 

656 
315 
290 
301 
191 
305 
81 
60 
93

43

Mean.

152 
150 

2.200 
1.390 

617 
363 
512 
502 
440 
213 
117 
123

. 567

Run-off in 
acre-feet.

9.350 
8.930 

135,000 
85.500 
34.300 
22,300 
30,500 
30,900 
26,200 
13,100 
7,190 
7,320

411,000

CEDAR RIVER NEAR LAKDSBERG, WASH.

LOCATION. In sec. 17, T. 22 N., R. 7 E., 1| miles above intake of Seattle water- 
supply system at Landsberg, 3 miles northeast of Eavensdale, King County, 
and about 5 miles below Taylor Creek.

DRAINAGE AREA. 135 square miles (measured on topographic maps).
RECORDS AVAILABLE. April 30, 1914, to September 30, 1918. July 25, 1895, to 

September 30, 1898, at Clifford Bridge, 2 miles below present gage; March 24, 
1901, to April 30,1912, at intake of Seattle water-supply system, If miles below 
present gage. Early records not exactly comparable with those at present site 
because of a small difference in drainage area.

OAGE. Stevens continuous water-stage recorder installed April 29, 1914; inspected 
by G. H. Moore.

DISCHARGE MEASUREMENTS. Made from cable at gage or by wading.
CHANNEL AND CONTROL. Bed composed of large boulders and gravel. Control 

formed by section of stream bed and by broad riffle about 1,200 feet below gage; 
shifting during high water. Logs may lodge on riffle. One channel at all stages. 
Stage of zero flow, according to measurements made August 27, 1916, about gage 
height 2.5 feet.

EXTREMES OP DISCHARGE. Maximum stage during year from water-stage recorder, 
13.55 feet at 10 p. m. December 29 (discharge, 7,500 second-feet); mini inn m 
stage from water-stage recorder, 4.45 feet for part of each day November 21 and 25 
(discharge, 191 second-feet).

1914-1918: Maximum stage same as above; minimum stage recorded, 4.35 feet 
at 1 a. m. October 15, 1914 (discharge, 162 second-feet).'

ICE. Stage-discharge relation not affected by ice.
DIVERSIONS. None above the station (see Cedar River at Cedar Falls, Wash.).
REGULATION. Flow partly controlled by storage and release of water in Cedar Lake 

reservoir to accommodate requirements of Seattle municipal power plant.
ACCURACY. Stage-discharge relation changed December 13. Rating curve used 

before change well defined; curve used after change well defined below 2,000 
second-feet, but above, based on one discharge measurement at Cedar Falls, and 
estimated intervening inflow. Operation of water-stage recorder satisfactory ex 
cept as indicated in footnote to table of daily discharge. Daily discharge ascer 
tained by use of discharge integrator except January 4-25 and September 12-16 
and as indicated in footnote to table of daily discharge. Records excellent 
except during periods when recorder was out of order, for which they are good.
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.  Q^e-heaght records and 
nished by city engineer of Seattle.

t measurements of Cedtir River necr Landsberg, Wash., during the year ending
), 1918.

number of diichftrge meaeureljiiejita fv«f-

Date.

1fi
Jan. 29 

rao

Hade by  

Moore tod Beais.;.
Parker and Beats.. 

.....do.............

height.

Weet. 
4.61

?:«.

Dis 
charge.

, Set.-ft, 
220

1,600 
1,490

Date.

Mar. 10
Sept. 16

Made by 

J. B. Btewart......
Parfcer and Calkins.

Gage 
height.

ftet. 
6>71
4.51

Dis-

 <  m

Daily discharge^ in second-feet, of Cedar River near Landsberg, Wash., for the year ending
Sept. W, 1918.

Day. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May. Jane. July. Aug. Sept.

3..............
4..............
5..............

11..

fc
14.. 
18..

16..
17.. 
13..
19..
20..

21..

24.
35-

27.
28.

31.

292

aw
281r

281
279
170
321

350

m
313

316
238
276

270 
218 
278 

'36$ 
223

331
298

409
306

*605 
475

846

642

.;«
ey«ao
&.640

, 
1,14C

I

I
.2,110

1,23( 
1,49C

1,710 
1,8M

3,48)

6620

1,980
1,860

1,800
1,680
1,630
1,850
2,110

1,940 
1,8» 
1>8» 
1480 
1^470 
1,330

1,160

sis
787
789

810

762
760

754 
7*8

Tl* 
720 
707 
TIM 
705

792
675
n&
718
743

714
828
830
396

1,020

Ml
895
861
838
970
979

 MB
701
758

842
' «90

759
745

82* 
706

887

7» 
903 
77ft 
800 
968

1,040 
W»

1,370 
7»

1,000

1,«0 
693 
Wl 
$30

680

684

996
633

S79 
955

812
789 745

«77
§TO 
708 
815

$40 
760m
720
670

600
«t
.yes '7*0
9ifr
900

727

«» 
510 
610

^

516
530

510

475-

m

SO

313

396

S75

306 
383 
303 
SOD
297

274
264

260

245
239

245

,»90 
239 
246 
264

390-
.$*
384
380

305

i

343 
93% 
321

306
293
294
288
278

r,,
269

277
  8
' 284 

262

262
258 
2M
259
257

247
255
253
358

246
242
238
229
240

t sbow estimated mean disch urge for periodsNOTE. Braced figuresst _._. _....._ 
did not operate satisfactorily; discharge estimated 
record at Cedar Falls, except for period Dec. 18-27 
dam., Pischarge estimated for few days during yea  

_ , _ , __ indicated, during which time recorder 
from record of precipitation and comparison wrot 

18-27 v 'hen comparison was made wita-tecerd at LandBbett
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Monthly discharge of Cedar River near l&nd&berg,Wash. t for the year endwtg Stpt. 50,

Month.

October

December ..............................................

March..... .............................................
April...................................................
Mftv

July...................................................
August. . .. .
SnptflTnhAr . . ,

The year

Discharge in second-feet.

Maximum.

486

5.020 
1 980 
1 020 
1,400 
1,540 

900 
524 
415 
306

Minimum.

266 
223 
306 

1,320 
785 
675 
601 
442 
472

239 
229

223

Mean.

313 
317 

2,760 
2,200 
1 260 

792 
887 
810 
650 
389 
304 
264

912

Rtttwofflri* 
acre-feet.

19,200 
18,900 

170,000 
135,000 
69,400 
48,700 

, 52,800 
49,800 
38,700 
23,900 
18,700 
15,700

661,000

SNOHOMISH EIVEE BASIN. 

SOUTH FORK OF SKYKOKESH RIVEK HEAR OTDEX, WASH.

  LOCATION. In NE. J sec. 29, T. 27 N., R. 10 El, 300 feet above Sunset Falls and 2 
miles above town of Index and mouth of North Fork, Snohomish County.

DBAINAGE ABBA. 351 square miles (measured on topographic and county maps).
RBCOEDS AVAILABLE.- October 7, 1902, to,September 30, 1&65; April 2ft,..1911, to 

October 21,1912; June 14,1913, to September SOj 1918.
GAGE. Inclined and vertical staff gage on right bank; installed April 19, 1914; read 

by C. A. McFarland. October 7,1902, to September 30,1905, vertical staff at site 
of present gage but at datum 0.39 foot higher. April 26, 1911, to February 25j 
1914, vertical staff at site of present gage but at datum 1.00 foot higher.

DISCHAEGE MEASUREMENTS. Made from cable or by wading 1 mite below gage or 
from bridge 100 feet below. , , .

CHANNEL AND CONTEOL. Bed at measuring section composed of gravel and small 
boulders. Sunset Falls, 300 feet below gage, forms rock control; changed by 
blasting at falls in July, 1914, and by shifting of channel above, during high water.

EXTREMES OF DISCHAEGE. Maximum stage recorded during year, 22,6 feet at 9 a. m. 
December 18 (discharge, 47,000 second-feet); minimum stage recorded, 0.97 foot 
September 26 (discharge, 346 second-feet).

1902-1905,1911-1918: Maximum stage same as above; minimum stage recorded, 
0.54 foot September 30,1915 (discharge, 262 second-feet).

  ICE. Stage-discharge relation not affected by ice.
DIVERSIONS. None.
REGULATION. None.
ACCTTEAOT. Stage-discharge relation changed December 18 during flood. Rating 

curve used October 1 to December 17, well defined; curve used-December 18 to 
September 30 well defined below 12,000 second-feet, but somewhat uncertain 
above. Gage read once daily to quarter-tenths at medium and high stages, and 
to hundredths at low stages; read several times a day at extremely high stages. 
Daily discharge ascertained by applying mean daily gage height to rating table. 
Records excellent. i
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Discharge ^measurements of South Fork of Skyfomisb River near Index, Wa#h., during 
the year end\ng $ept..$0, 1918.

Date.

N«r. 1 
Jan. 14 

16 
Feb. 14 
June 1

Made by 

McCowbs and Carson. . 
T.R. Newell.... .......
.....do..................
L. D.Carsen... ........
.....do..................

Gas* 
height.

Feet. 
2,18 
5.60 
5.24 
4.03 
6.09

Bis 
charj

Sec.-

3,< 
3,1 
1,9 
4,0

Daily discharge, in second-feet, of South 2 
the year endv,

:«.

rt.
53 
40 
10 
70 
40

Date.

June l 
5 
6 

Sept. 20 
21

Made by 

.....do..................

.....do..................
Parker and Calkins ..... 
G.L. Parker.. .........

beigiit.

feet. 
6.93 
6.48 
7.61 
1.20 
1.15

Dis 
charge.

Sec.-ft. 
3,940 
4,650 
6.180 

420 
400

Pork of fi%*om«fc River near Index, WaM^fo* 
fig Sept. 90, 1918.

Day.

I... ..........
2.............
3.............
4.............
5.............

6.. ..(.........
7.............
8.............
9.............
10.............

11............. 
12.............
13. ...........
14.............
15.............

16.............
17...........:.
18... .....v,.,.
W. ............
20.............

21......... ..I 1.
22..............
23..rr ....... w .
24.............
25.............

26..........;..
27.............
28.............
29.............
30.............
31.............

Oct.

656 
732 

1,110 
852 
772

694
. 5S4 

550 
550 
518

 8
: ,460

460 460* 
432 
432 
432

432 
460 
432
518
584

1,118 
1,110 

936 
694 
656 
620

Nov.

772 
694 

1,500 
2,180 
1,640

1,780 
1,320 
1,110 

936 
852

812

852 
772 
694

656 
626 
584 
550
584

1,840 
1-,UO

936 
 812 

894

772 
1,440 
1,110 
1,570

Dec.

1,320 
1,210 
1,110 
1,860 
1,320

1,448 
1,160 
1,070 
1,440 
1,500

,4,020 
«,000

i&ooo
17, 400t

18,400 
15,400 
40,300 
18,300 
9,800

7,860 
J6.500 
8,230 
6,320 
4,440

.4,980 
20,500 
26,200 
36,800 
20,500 
20500

.Jan.

18,100 
10,400 
8,040 
8,230 
9,000

7, 860 
7,860 
6,320 
4,980 
3,940

-3,700 
4,980 
3,580

3*140

3,040 
3,940 
5,850 
4,570 
3,250

2,640 
2,280, 
2,280 
5,850 
4,180

3,040 
2,550 
2,740 
2,940 
2,370 
1,780

Feb.

!;
I

3*

4, 
3,

1 
2j

2, 
.1.1 
1,

i

1,
1 <

Ni
j *

:::

 

LOO 
MO

!80
roo
250 
(60 
!50

)60 
140
160m
LOO

160 
iOO 
(70
:so
30

170 
)20 
)70 
70 
>70

(20 
170
>20

Mar.

920 
930 
920 
920 
820

'  820
775 
775 
730 
730

730 
730
:730,
685 
730

820 
970 

1,710 
1,430 
1,710

1,780 
4,310 
3,470 
4,300 
5,120

3,7jOO 
2,74Q 
2,560 
3,250 
1,640 
3,360

Apr.

2,740 
2,190 
1,940 
1,780 
1,710

1,570 
1,780 
2,020 
3,250 
3*820

2,740 
1,600 
2.740 
2; 460
2,100

2.020 
2,190 
2,020 
2100 
3,140

4,440 
4,980 
4.440 
4,440 
3,580

3,140 
3.040 
3 250 
3,700 
4,180

May.

3,940 
4,700 
5,550 
7,320 
5,850

4,180 
3,470 
3,250 
3,040 
^ 7ft

2,740 
5250 
3,700 
3,700 
3,360-

3,250 
3.140
3 250 
2,840

2,840 
2,840 
2,460 
2,810 
2,100

2,10p

3^700 

5' 550

June.

4,060 
3,250 
2,840 
3,140 
4,440

 8,160 
7,150 
6,810 
8,040 
7,680

6,480 
7,680 
7,150 
5,550 
4,180

5,400 
4,700 
3,820
3.820 
4,060

4, TOO 
4,700 
4fOO 
4.180 
3,700

3.360 
3,000 
2,640 
2,550 
2,460

July.

2,640 
2,460 
2,190 
1,940 
2,100

2,020 
2,020 
1*940 
2,020 
2,280

1,860 
'1,640 
1,570 
1,576 
1,570

1,'640 
1,640 
1,570 
1,310

1,250 
1,130 
1,250 
1,070 
1,020

1,130 
1,250 
1,130 
1,020 

970 
920

Aug.

920, 
1,13d 

970 
920 
775

820 
775 
730 

1,020 
1;940

1,710 
1,250 
1,070

920

920 
920 

1,020 
1,570 
1,130

1,020 
870 t,020' 
930 
870

820 
775 
685- 
640 
685 
640

Sept.;

600 
560 
560 
520 
520

483 
483 

, 483 
483 
483

483 
483
483, 

' 445? 
449

449 
, 417 

417 417'
417

'. 387 
359 
359 
359

346 
359 
369 
387 
417

NOTE. Gage not read, discharge interpolated, Oct. 14, Mar. 24, June-S7, and Sept. 10. ,
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j&wfet,

[Drainage area, 351 square miles.]

A.

Monthly dOseharge of Sottfft Fork of #*3ffew»ta&
isntRng Sept. S0, 1918.

j-jftr tft* IdM*

Month.

December... ........................

March.............................
Aprfl.............. ................
May...............................
Jane..............................
July...............................

September . . ,~.

The year

Discharge In seeond-feet.

Maximum.

1.110 
2,180 

40.300 
M/106 
4,440 
5,120 
4,980 
7.320 
8,010 
2,640 
1,940 

600

40,300

ffinftnffOi'.-

432 
55d 

1,070 
1 7SO 

820 
730 

1,500 
2,100 
2,489 

920 
640 
346

348

Mean.

615 
1,690 

11,000
5(160 
2,090i,no
2,889 
3,630 
4J75Q 
1,610 

980 
446

3,000

Per 
square 
mile.

1.75 
2.98 

31.3 
14.4 
5.95 
5.04 
8.06 

10.3 
13.5 
4.59 
2.79 
1.27

8.55

!
Kun-ofl,

Inches.

2.02 
3.27 

36.09 
, 16,60 

6.20 
5,81 
&99 

11.87 
15.06 
5.29 

" *3.22 
1.42

115.84

Aerft-feet.

37,800 
61,300 

676,900 
311,000 
lf6,OW 
109,000 
168,000 
223,000 
288,000 
98,000 
60,300 
26,500

2,170,000

MILLER CHEEK AT MIJULEH RXVEK, WASH.

LOCATION. In NE. i sec. 33, T. 26 N., R. 11 E., lirailea south qf Miller River (form;
erly Berlin) and mouth of creek, King County. 

DRAINAGE AREA. 44.2 square miles (measured on topographic maps). 
RECORDS AVAILABLE . Hay 24, 1911, to September 30,1,918, (fragmentary). 
GAGE . Inclined staff on left bank, installed August 27,1914; read by E, JL Moore.

May 24,1911, to August 26,1914, vertical staff 10 feet upstream from present gage
at same datum.

DISCHARGE MEASUREMENTS. Made from cable 900 feet above gage or by wading. 
CHANNEL AND CONTROL. Bed composed of large boulders and gravel; shifting during

high water. No well-defined control. 
EXTREMES OF DISCHARGE. Maximum stage during year, occurred during flood of

December 1$, estimated by observer at 7 or 8 feet (discharge not computed);
minimum stage recorded, 1.02 feet September 22 and 24 (discharge, 29 second*
feet). 

1911-1918: Maximum stage same as above; minimum stage recorded, 0.07
foot August 31, 1915 (discharge, 24 second feet). 

ICE. Stage-discharge relation not affected by ice. 
DIVERSIONS. None. 
REOTLATION . None. 
ACCURACY. Stage-discharg^-rektion changed during flood1 oit December 18. Rating

curve used prior to that date well defined below 2,000 second-feet; curve used for
remainder of year well defined below 1,000 second-feet. Gage read to hundredths
when ranger visited station. Daily discharge ascertained by applying gage
height to rating table. Records good for days when gage was read. Discharge
for days when gage was not read has not been estimated. 

COOPERATION. Gage-height record furnished by United States Forest Service.

Discharge measurements of Miller Creek at Miller Rwer, Wash., during the year ending
Sept. 30,1918.

Date.

Oct. 31
Feb. 3
Apr. 26

Made by  

T.R. Newell... ........
.....do.................

Gage 
height.

Feet.
0 71

2.09
2.82
2.68

Dis 
charge.

See.-ft. 
102
172
4RQ
<BU

Date.

8
Sept. 22

22

Made by  

.....do.................

Gage 
height.

feet. 
2.91
3.76
1.02
1.02

Dis 
charge.

Sec.-ft. 
432
882
29.1
29.2
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Daily discharge, in second-feet, of Miller

" /.-<>*;;>

Day.

1.....J... .» .<......
2......................

4...,.,,....,.......,..,
................. .... 

6... ...... ._.... ...
7......................
8........... ..... . ..
9r ............ ..._..

11.......... ... . ..
12.......... .... ....
13............ ... ....
14..........
15.......... ..... 

*«.. ...................
17.......... .... . ..
IS.....................

21........... . .
22................ . ..

24...........
25........... " ..

26..........
27. .._...... .. ."'.
28................ ..
29................. '..
30.......... .. .
31.............. ." "

Oct.

60

58
5$

56

Dec.

3,830

1,280

1 180

Jan.

222
531

441

420

349

I eb.

TO

(WO

4H4

441

378
222

810

210

1«6

174

210

Mar.

"ifc

112

87
74

' 

67

»

78

84

123

132

132

132
344

Apr.

236
' ' 222

k« . .*«

!

186

197

389
420

May.

1,120

:>, 1

' 842

660

606

- '":,

June.

' 244
420

' 909
909

1 iflgg

909
979

1,050
748

507
ftSS
4fU

5ri
606 

688
717
660
565404

462
400
381

falj.

"w
.......

284

."''

152

249

100

'W.
' '"si

8̂8J

T2
,. 65

210
441

327
210
163
128

."..,..,
10

132
132

73
69
65

'Wl

< 50
.  60I"
n,-.,.. 

42
42

' 42
. an

34

34

34

ou

29

29

NOTE. No gage4ielgh4 record tot days for whi( h no discharge is given.

HORTK POXXOF SXTKOBISH BT7ER AT XHDEX WASH.

R. 10 E., at Index, Snonomish County, 1|LOCATION. In SE. t Sec., 17, T. 27 N., 
miles above mouth of river.

DRAINAGE ABBA. 143 square miles
RECORDS AVAILABLE. August 24, 191C
GAGE. Vertical and inclined staff, on 

bridge, installed February 1, 1918, 
Rckett. Augusit 24 to September 
above tramway bridge; 
26,1910, to November 26,1911, Veitical staff 
dam and about 100 feet below site 
cember 29, 1917, vertical stefl 
stream from present site; destroyed by flood 
a reference, point at site of present ]>age

DISCHARGE MEASUREMENTS. Made
December, 1917, cable 600"feet beW gage

CHANNEL AND CONTROL. Bed of atreian
shifting daring high water; no well -defined 
to overflow; left bank slopes bad 
measurements made September 21,

EXTREMES OF BTBCKATSGE. -Maximum 
December 29 (discharge, 17,800 second 
September 2$ (discharge, 143 secott >

1911-1918: Maximum stage same as above 
at 1 p. m. September 29, 1915 (disc large

destroyed in course of improvements to channel;

(pleasured on topographic and county maps), 
to September 30,1918. 

right bank, one-third mile above highway 
at datum of previous gage; read by Lee 

2, 1910, vertical staff on left bank 100 feet
October

on right bank at lower end of wing 
of present gtfge, November 27, 1911, to De- 

dam on right basic about 200 feet up- 
Jammry 13-31,1918, readings from

cable or by wading. Prior to flood ot 
reinstalled 200 feet above new gage. 

composed of gravel and 'large boulders; 
control; right bank high, not subject 

gradually. Stage of zero flow, according to 
1918, gage height -4.3 feet ±0.2 foot.

recorded during year, 19.0 feet at 5 a. m. 
-feet); minimum stage recorded, 0.50 loot

. . .
minimum stage recorded, 0.45 foot 

97 second-feet).

stage
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ICE. Stage-discharge rektion not affected by ice. , .
DrvEBSioNs. A measured diversion of 2 second-leet was being made 400 feet above 

the station on May 2,1918.
REGULATION. None.
ACCURACY, Stage-discharge relation changed December 29. Rating curves well 

defined below 8,000 second-feet; extended above. Staff gage read once daily to 
quarter-tenths at low stages and to tenths at high stages. During periods of 
rapidly changing stage, gage read several times A day. Slight diurnal fluctuation 
during the summer. Daily discharge ascertained by applying daily gage height 
to rating table. Records good.

Discharge measurements of North Fork of Skykomish River at Index, Wash., during the 
year ending Sept. SO, 1918.

Date.

Nov. 1
2

May 2

3
5

Made by 

T.R. Newell.... .......

.....do..................

.....do..................

 ».
Feet. 

1.66
1.5S
2.86
2.20
2.16
3.12

Ms- 
charge.

Sec.-ft, 
510
481

2,100
1.410
1.330
2,720

Date.

July 7
Sept. 21

21
23

Made by 

.....do..................
Calkins and Parker....
Lee and Calkins..... .

Gage 
height.

Feet. 
3.43
1.99
.63
.62
.68

Dis 
charge.

S«c.-ft. 
3.040
1 140

178
ion
174

Daily discharge, in second-feet, of North Fork ofSkykomish River at Index, Wash., for the
year ending Sept. SO, 1918.

Day.

1.............
2.............
3.............
4.............
5.............

6.............
7.............
8.............
9.............

10.............

11.............
12.............
13.............
14.............
15.............

16.............
17.............
18.............
19.............
20.............

21.............
22.............
23.............
24.....:.......
25.............

26.............
27.............
28..............
29.............
30..............
31.............

Oct.

316
829
723
529
438

354
354
280
280
247

247
247
232
202
202

298
232
187
187
187

187
o!87

187
416
483

216
298
395
416
395
374

Nov.

506
483

1,440
1,140
1,000

885
829
673
624
576

483
506
416
354
354

316
316
OCA

280
576

576
576
576
576

1,000

SfiS
885
775
576
775

Dec.

673
673
673
673
624

624
576
508
775
775

1,970
1,070
6,870

10,800
5,490

4,070
6,870

iq onfi

4,220
3,690

3,920
2,380
0 OAA

2,170
2,070

5,830
9 nsn

11,000
16,600

} 8,700

Jan.

2,650

1,480
1,270

975

1,170
1,590
2 AQf\

2,200
2,070

2,070
1,820
1,700
2 HM\
1,590

1,370
975
930

1,120
004

674

Feb.

674
635
635

1,820
1,820

1,820
1 940
1 J KQA

674
1,120

1,590
1,120

OSfl
797
674

635
525
490
490
425

425
413
413
10  ;
IftR

425
354
OKJ

,

Mar.

354
354
365
365
365

309
299
284
268
258

i&d
249
249
249
249

9dO
395
71*
598
635

674
756

1,370
I enft

2,490

1,270
1,270
1,270
1,170
I ftQA

1 KAA

Apr.

1,170
1,020

884
797
797

714
756

1,070
1,590
1,700

1,590
1,590
1,220
1,270
1,590

1,270
1,020

GAfl

1,7002,0m
2,980
2,070
2,070
t ojfi
I KQjn

1 4Sfl
1,590
1 *£ lft

2,070
1 940'

May.

2,070
2,200
3,3303,690,
2,070

1,700
1,700
1,590
1370
1,370

1,580
1,590
1-820
1,820
1,590

1.590
1,590
1 t&fl

1 370
1,370

1,276
1 220
l'270
1,170
1»070

1,070
1.370
1,870
2,070
3,15ft
3,070

June.

1,820
1,370
1,370
1,880;
2,490

3,380
3,150
3,150
3,690
5,050

4,070
3,690
3,510
2,490
1,940

2,490
2340
2,070.
2,070
2,810

 3.880
2,980
2 94h
2,070
1 940

2,070
1,590
1,870
1,270
1,270

July.

1,220
1,320
1,220

 1,220
1,220

1,170
1,170
1,120
1,170
1,370

094
797
840
975

1,020

975
975
QOJ

797
75*

638
560>wn
590
490

635
635
500
AQft

490
425

.Aug.

425
'756
490
458
354

337
354
425

1,170
1,370

840
635
593

1,370
884

7&7
685
635
598
560

560
560
560
525

1,170

425
413
365
337

' '320
320

Sept.

309
309
299
258
258

258
O*Q

249
238
236

222
222
222
222
222

222
213
194
194
194

186
175
169
159
159

149
149
143
159
183

a Interpolated, , , ,   , >
NOTE. Braced figures show mean discharge for periods indicated; baaed on comparison with flow of 

Middle Fork of Snogualmie River near Norm Bend. ,' ,..
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Monthly discharge of North Fork of Stykomufo River at Indefc, Wash., for tl« yeair endtrap
Sept. 30, 1918 L.

[Drainage area, 143 square miles.]

Month.

October...........................
November.........................

February.... ......................
March.............................
April.... ..........................
May...............................
June. .............................
Julv.. ............................

The year.. ;..............<..

Discharge in second-feet.

Maximum.

829 
1,440 

16,600

1,940 
2,490
2.980 
3.690 
5,050 
1,220 
1,370, 

309

16.600

MJ"i''WBr'

187 
280 
506 
674 
354 
249 
714 

1,070 
1,270 

425 
320 
143

143

Mean.

327 
641

4,450 
1,950 

841 
713 

1,470 
1,750 
2,520 

S72 
621 
214

1,370

Per
square 
.mile.

2.29 
4.48 

31.1 
13.6 
5.88 
4.99 

10.3 
12.2 
17.6 
6.10 
4.34 
1.50

9.58

!

Run-off.

.Inches,

2.64 
5.00 

35.85 
15.68 
6.12 
5.75 

11.49 
14.07 
19.64 
7.03 

. 5.00 
1.67

129.94

Acre-feet.

20,100 
38,100 

274,008 
120000 
46,700 
43 800 
87,500 

108,000 
150,000 
53,600 
38.200 
12,700

993,000

STTLTAN RIVEa KEAB StTLTAN, WASH.

LOCATION. In sec. 8, T. 28 N., R. 8 E., at Horseshoe Bend, 4J miles north of Sultan 
and mouth of river, Snohomisli County.

DRAINAGE ABJSA. -Ntrt measured. ' ,
RECORDS AVAILABLE. August 18,1911, to September 30,1918.
GAGE. Stevens continuous water-stage recorder on left bank a quarter of a mile 

above Horseshoe Bend; inspected by city engineer of Everett. Prior to October 
29, 1915, Lietz water-stage recorder at Camp Habecker 1J miles upstream.

DISCHARGE MEASUREMENTS. Made from cable at gage or by wading.
CHANNEL AND CONTROL. In .canyon; control formed by large rocks, boulders, and 

heavy gravel; not likely to change except at extremely high stages.
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 1&6 feet at about 

9 a. m. December 18 (from high-water mark in well; discharge, 20,600 second- 
feet); miniTmiTTi stage from water-stage recorder, 0.61 foot at 7 p. m. September 
29 (discharge, 7? second-feet).

1911-1918: Maximum stage same as above; mininram stage recorded, 4.52 feet 
at Camp Habecker September 29,1915 (discharge, 71 second-feet).

ICE. Stage-discharge relation seldom affected by ice. Water in stilling well freezes 
during very cold weather. No ice during current year.

DIVERSION. None.
REGULATION. None.
ACCURACY. Stage-discharge relation affected by backwater from drift on control 

October 1 to December 13. Drift removed and stage-discharge relation changed 
on December 13 by high water. Rating curve for period October 1 to December 
13 well denned below and poorly defined above 500 second-feet; curve for re 
mainder of year well defined throughout. Operation of water-stage recorder 
satisfactory except for periods indicated in footnote to table of daily discharge. 
Daily discharge ascertained by applying to rating table mean daily gage height 
determined by inspecting recorder graph er, for days of considerable variation in 
stage, by averaging results obtained by applying mean gage heights for shorter 
intervals. Records excellent except for a few days in November and December 

. when amount of backwater effect is uncertain.
COOPERATION. Gage-height record furnished by city engineer of Everett, Wash.
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Discharge measurements of Sultan River near Sultan, Wash., during the
Sept. S0t 1918.

Bate.

Dec. 20
29 
30
31

Made by 

Newell and Calkins. . . .
Carson and Calkins. .... 
.....do..................

.do.... .

Gage 
height.

Feet. 
4.96

13.75 
7 44
9.93

Dis 
charge.

See.-/*.
I Afifl

15 100
4 4Qn
8,120

Date.

Jan. 15
May 7 

8
Sept. 19

Made by 

T. R. Newell...........
Stewart and Calkins.... 
.....do..................
Calkins and Parker.....

A.
..feet. 

4,27
3.48 
3.26
.79

.BiSr
charge.

Sec-fl.
1,230

777 
*67
91

Daily discharge, in second-feet, of Sultan River near Sultan, Wash., for the year ending
Sept. SO, 1918. "j

Day.

1.. ...........
2.............
3.............
4.............
5.............

6.............
/.............
8.............
9.............
10.............

11...........
12.............
13.............
14.............
13.............

16..............
17.............
18.............
19.............
28.............

21.............
22.............
23.............
24.............
25

26.............
27.............
28.............
29.............
30.............
31.............

Oct.

228 
512 
622 
396 
292

238 
210 
182 
166 
153

142 
136 
129 
123 
120

121 
134 
131 
125 
121

134 
131m
241 
605

752 
698 
481 
340 
292 
281

Nov.

354 
312 

1,750 
1,710 
1,080

825 
570 
442 
354 
304

270 
259 
259 
228 
210

193 
179
168 
157 
228

884 
457 
328 
281 
328

270 
400 
760 
520 
718

Dee.

570 
472 
642 

1,210 
659

, m
653 
526 

.1,430 
916

2,480 
1,590 
8,370 

14,100 
013,900

a8, 300 
4,740 

"15,600 
aS, 650 

1,780

1,200 
5,040 
1,940 
1,150 

863

2,130 
10,100 
8,280 

13,000 
4,810 
6,800

Jan.

5,060 
2,160 
2,410 
3,760 
3,700

3,100 
2,640 
2,040 
1440 
1,000

1,120 
2,120 
1,400 
1,120 
1,180

1,700 
1,760 
2,690 
1,580 
1,030

787 
652

1,330

Feb.

|l,480

2,500 
1,540 
1,210 
1,500 
3,190

1,620 
1,180 

837 
631 
514

[. 3W

257
247 
288 
25* 
247

292 
245 
227

Mar.

274 
255 
247 
227 
212

198 
188 
180 
176 
174

in
187 
179 
174 
202

262 
386 

1,220 
674 
718

1,640 
2, 250 
1,240 
3,670 
2,910

1,510 
1,090
i,ooa
1,090 1,480^ 
1,300

Apr.

943 
718 
570 
514 
495

460 
532 
889 

1,940. 
1,620

1,180 
1,030
m
718 
074

863 
. 943 

674 
837 

1,440

1,660 
1,400 
1,090 
1,090 

863

740 
718
787 
919 
943

May.

863 
1,090 
1,400 
1,540 
1,090

787 
7«4 
718 
«W 
590

631 
695 
740, 
610 
616

787 
764 

1,240 
1,210 
1,700

1,190 
889 
863 

.695 
590

570 
!590 
740 

1,000 
M£0 
1,180

Jnne.

812 
695 
590 
674 
972

1,240 
1,340 
1,150 
1,210 
1,580

1,240 
1210 
1,180 

787 
590

610 
695 
495 
551 
652

787 
764 
718
,561 
444

427 
427 
367
304 
354

July.

382 
354 
315 
288 
315

283 
285 
304 
323 
41$

315 
24$ 
882 
231 
259

277 
281 
277 
283 
237

364 
205 182' 
174 
177

328 
292 
231
198 
180 
16Q

Aug.

162 
288 
198 
164 
147

136 
131 
143 
237 

1,660

1,090 
551 
384 
283 
340

340 
283 
635 
764 
444

340 
551 
552 
444 
328

283 
247 
220 
202"8
Ha

Sept.

164 
196 
147 
138 
131

125 
122 
118 
U4 
112

110io&
10ft 
104 
102

99 
97 
94 
92 
91

90 
90 
93 
90 
87

84 
82 
31 
79

. 88

a Estimated.
NOTE. Braced figures snow mean discharge for periods indicated, as based on comparison with flow of 

neighboring streams.
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Monthly di*&arge of Sittian River near Sultan, IFSw*. ,

 *;-..' Month. ;

Ootrtw

ft^Sy....................... .........................

March...,
AjMfl...................;............,..................
May... ^  
June...................................................
July....................................................
August.................................................
September.............................................

Maximum.

7$2
1 'TSO'

is!fieo
5060
3,190
3,670
1,940,
L700
1,580

412
1,660

164

15,600

rgeinseetKK

Minimum:

12Q
157
472

227
171

.570
304
166
131

.-  , 79

TO

LfauA-im>w

Mean.

  »(K
483i    'A j^g '

X&20
929
803

900
781
266
386

' ; W

1,020

Run-oft la
aare-feet.

1MOO
2OOO

,377 000
"112 w)ft

51*600
49,400

  56,800
55; 300
46,600
18,400

t - 6,310

740,000

MIDDLE FO»X OF 8VO09AUCDS RIVEB 1«S£R JTORTH' ASKD, WASH.

LOCATION. In NE.} SE. £ sec. 10, T. 23 N., R. 8 E., 1 mile southeast of North Bend, 
King County, and 2f miles *bove junctjoa witti Nacth Fork.

DKAINAQE ASBA. -J84 square miles (measured on topographic end county maps).
RECORD^ .AVAILABLE. August 10, 1907, to Februwfy 8§r ;19GS; Auipist 25, 1908, to 

September 30, 1918. All records prio? to October, 4» 1915, published in Water- 
Supply Paper 412. ', .

GAGE. Stevens continuous water-stage recorder on left bank; installed August 7, 
1915; inspected by E. H. Robinson. Prior to August 7,1915, gage was at highway 
bridge 2Jj miled below present site.

DISCHARGE MBASUEBMENTS. Made by wading or from highway bridge at original 
station. :

CHANNEL AND CONTROL. Bed composed of large boulders. Control shilte at extremely 
high water. Left bank high; right bank low and heavily wooded. Stage of zero 

, flow, according to measurements made September, 15, 1918, at gage height  0.8 
±0.3 foot.  

EXTREMES op DISCHARGE. Maximum stage recorded during year, 12.16 feet at 10 
a. m. December 18 (discharge, 18 s300-second-feet); jottttimum stage recorded, 1.53, 
feet at 7 p. m. September 27 (discharge, 182 second-fee*).

1907-1918: Maximum stage same as above; minimum stage recorded, 1.50 feet 
at 1 p. m. September 30, 1915 (discharge, 146 second-feet).

ICE. Stage-discharge relation not affected by ice. / .
DIVERSIONS. None.
REGTJLATION. None.
ACCURACY. Stage-discharge relation changed December 18. Rating curves well 

denned below 7,000 second-feet; extended above. Operation of water-stage 
recorder satisfactory except as indicated in footnote to table of daily discharge. 
Daily discharge ascertained by applying to rating table mean daily gage height 
determined by inspecting recorder graph or, for days of considerable variation 
in stage, by averaging results obtained by applying mean gage heights for shorter 
intervals. Records prior to high water in December, excellent; for periods 
when discharge was estimated, fair; for remainder of year good.

COOPERATION. Puget Sound Traction, Light & Power Co. furnished gage-height 
record and made some discharge measurements.
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Discharge measurements of Middle Fork of Snoqualmie River near North Bend, Wash,, 
during the year ending Sept. SO, 1918.

Bate.

Oct. 16
23

Jan. 2

Made by 

.....do..................
G.L. Parker.... .......

Gage 
height.

feet. 
1,81
1.77
5.26

Dis 
charge.

Sec.-ft. 
220
201

3,810

Date.

Sept. 14
15

Made by 

Calkins and Parker.... *

Gage 
height.

Feet. 
5.03
1.78
1.76

Dis 
charge.

Sec.-ft. 
3,490

»5i
243

Daily discharge, in second-feet, of Middle Fork of Snoqualmie River near North Bend, 
Wash., for the year ending Sept. 30,1918.

Day.

1. ............
2.............
3.............
4............
5.............

6.............
7.............
8.............
9.............

10.............

n... ..........
12............
13.............
14............
15.............

16.............
17.............
18.............
19.............
20.............

21.............
22.............
23.............
24.............
25.............

26.............
27.............
28.............
29.............
30.............
31.............

Oct.

394
492
7ns
524
412

359
311
286
272
256

94fi
234
228
219
216

' 222

213
OAQ

202

208
225
208
337
713

836
812
640
476
417
3<U

Nor.

dsn
440

i asn
1,860
1,130

1 rutA
  fins

557
481

445
455
eon

455
407

364
<ua
315
QA1

QA1

1,030
KM
603
491
518

455.
488

1/040
808

9 19ft

Dec.

1,060
SfU
Q3K

'1,600
1,020

1.130
886
747

1,260
1,060

2,670
2,540

10,900
10,800
5,600

6,520
5,850

15,400
7,310
3 Q4ft

2,660
6,800
3,760
2,300
1,710

2,840
10,300
11,300
19,400
7,710
8y700

Jan.

6,870
3,930
3,710
4,110
4,380

3,750
4,200
3,400
2,520
1,380

2,230
4,140
3,060
2,380
2,300

2,080
2,380
3,900
2,600
1,880

1,490
1,300
1,260
4420
3,230

2,020
1,600
1,760
1,820
i Mn
1,170

Feb.

1,090
0711
977

1,830
3,230

3,060
3,150
2,160
1,710
3,880

3,050

1,100

650

554
543

767
ftCQ

613

Mar.

681
675
637
607
554

537
498
471
445
424

500

1,800

1 dA£\

1,390
i Am
1,820
1 70(1

Apr.

1 dOfl

1.260
1.050

970
915

876
922

1,130
1,820
2,080

1,760
1,540
1,390
1,260
1,210

1 260
I'iAfl
1,210
1,340
1 950

2,680
2,680
2,230
2,160
1,650

1,440
1,390
1,490
1,760
1,880

May.

1,820
2,230

t iJKfi

320
2, 430

1 OOA

1,640
1 540
1,340
1,210

1,260
1,400
1,710
i ftsn
1,490
1 ftftfl

1,650
1,820
1 eon
1 Q5H

1,540
1 340
I'soo
1,210
1,090

1,090
1,090
1,340
1,950
2,680
9 Q3A

June.

1,820
1,440
1,300
1,490
2,300

3,150
3,490
3,150
3,230
3,750

3,150
3,150
4 dim
2,520
1,760

1,710
1,950
1,540
1,600
1,820

2,080
2,160
2,080
1,760
1,600

1,490
1,390
1,260
1,090
1,130

July.

1,170
1,170
1,050

930
970

915
899
Q3A
970

1,060

S63
713
655
676
747

846
846
803
733
613

681
595
543
531
498

607
625
637
498
471
445

Aug.

466
713
509
429
385

366
367
395
986

1 980

1,710
1,090

810
681

. 713

747,
694
823

1,460
1,050

817
970

1,010
824
681

605
572
514
466
440
424

Sept

400
375
366
326
302

298
290
283
280
276

266
259
256.
253
244

244
235
229
223
221

221
212
207
199
192

186
184
186
192
210

NOTE. Braced figures show estimated mean discharge for periods indicated, based OR flow of North and 
South forks near North Bend.
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Xoriffdy discharge of ̂ Middh'f^ork vf Snogwfotw River necfr ^Norih 
.yvar ending Sept. SO, 191S.

[Drainage area, 184 square miles.f

Waik^for the

Month.

January. . ' ...

March.............................
April..............................
May.......... .....................
June..............................
July...............................

The year..... ...............

Discharge in second-feet.

Maximum.

836 
2,120 

15,400 
6,870 
3,880

2,680 
3,320 
3.750 
1.170 
1,930 

400

15,400

Minimum.

202 
301 
747 

1,170 
543

876 
1,090 
1,090 

445 
357 
184

184

Mean.

371 
703 

5,020 
2.810 
1,380 
1,0% 
1,540 
1 750 
2,130 

760 
763 
264

1,550

Pet 
square 
mile.

2.02 
3.82 

27.3 
15.3 
7.50 
5.60a 37
9.51 

11.60 
4.13 
4.15 
1.38

8.42

Bunas'.''

Inches,

2.33 
4.26 

31.47 
17.64 
7.81 
6.46 
9.34 

10.96 
12.94 
4.76 
4,78 
1.54

114.29

Acre-feet.

22,800 
41,800 

309,000 
173,000 
76,600 
63.300 
91.600 

108,000 
127,000 
46,700 
46,900 
15,100

1,120,000

NORTH FORE OF SNOQtTALMEE RIVER NEAR NORTH BEND, WASH.

LOCATION. In NE. J sec. 26, T. 24 N., R. 8 EM at Gabriel ranch, 2| miles above 
mouth and 3J miles northeast of l^Torth Bend, King County.

DRAINAGE AREA. Approximately 102 square miles (measured on topographic and 
county maps).

RECORDS AVAILABLE. July 4, 1907, to September 30, 1918. All .records prior to 
October 1, 1915, published in Water-Supply Paper 412.

GAGE. Friez water-stage recorder on right bank 200 yards southeast of ranch house, 
installed September 26, 1916; inspected by E. H. Robinson. Previous gages as 
follows: July 21,1907, to September 2,1912, vertical 'staff at highway bridge one- 
eighth mile above mouth; September 2, 1912, to September 26, 1916, Fuller and 
Friez water-stage recorders at same site and datum.

DISCHARGE MEASUREMENTS. Made by wading or from cable 200 yatds above mouth.
OOANNEL AND CONTROL. Bed composed of boulders and gravel; shifting at extremely 

high stages. No well-defined control. Right bank not subject to overflow; 
left bank fairly high, not subject to overflow except at 'extremely high stages. 
Stage of zero flow, according to measurements made September 14, 1918, gage 
height -0.4 ±0.2 foot.

EXTREMES OP DISCHARGE. Maximum stage recorded during year, 10.80 feet at 7.30 
a. m. December 18 (discharge, 9,890 second-feet); minimum stage recorded, 
1.64 feet September 27 (discharge, 76 second-feet).

1907-1918: Maximum stage determined by leveling to high-water mark, 14.5 
feet November 18, 1911 (discharge, 11,100 second-feet); water above gage Nov 
ember 18,19, 23, 24, 29, and 30,1909, and stage may have exceeded that reached 
in 1911. Minimum stage recorded, 1.0 foot September 26-28, 1910 (discharge, 
56 second feet).

ICE. Stage-discharge relation not affected by ice.
DIVERSIONS. None.
REGULATION. None.
ACCURACY. Stage-discharge relation changed December 18. Rating curves well 

defined below 4,000 second-feet; extended above. Operation of water-stage 
recorder excellent except as indicated in footnote to table of daily discharge. 
Daily discharge ascertained by applying to rating table the mean daily gage 
height determined by inspecting recorder graph or, for days of considerable
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variation in stage, by averaging results obtained by applying mean .gage heights 
for shorter intervals. Partial clogging of intake pipe caused lag of water stage 
in well behind that in river. This caused slight uncertainty in daily records 
for periods of rapidly changing stage, but had little or no effect on monthly records. 
Records good.

COOPERATION. Puget Sound Traction, Light & Power Co. furnished gage-height 
record and made some discharge measurements.

Discharge measurements of North Fork of Snoqufdmie River near North Bend, Wash- 
during the year ending Sept. SO, 1918.

Date.

Oct. 16
22

Jan. 2
3

Made by 

.....do..................
Q. L. Parker...........

.....do..................

Gace 
height 
(river 
g*ge).

Feet.
1 09

2.00
4.80
4.98

Dis 
charge.

See.-/*. 
107
121

1,930
2 isn

Date.

Jan. 20
Sept. 14

18
-

Made by 

Parker and Calkins.....

(river 
gage).

feet. 
3.98
1.84
1.79

Dk 1
charge.

See*/*.- 
1,130

109
w

Daily discharge, in second-feet, of North Fork of Snoquilmie River near North Bend, 
Wash., for the year ending Sept: SO, 1918.

Day.

1..............
2..............
3.. ............
4..............
5..............

6..............
7. .............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..,....,.,,...

26..............
27..............
28..............
29 .
30..............
31..............

Oct.

205
254
316
238

169
148
136
125
119

113
107
103
100

OR

115
130
115
107
105

109
119
109
144
376

612
476
368
284
235
205

NOT.

211
242
756

1,110
726

704
580
413
339
291

267
258
271
248
223

185
171
164
156

<UK

343
«323
o304

284

'267
297
974
505
952

Dec.

658
520
505
884
654

648
540
476
900
744

1,480
1,540
6,230
6,830
2,990

3 oin
3,090
7,170

,780:

1
1,360
1 flfifi

1.680
R 44ft

o5; 700
07,000
3,920
4,460

Jan.

3,590
2,380
2,000
Z fisfl
2,340

1,940
2,280
1,880
1,410
1 AQA

1,410
2.220
1,660
1,360
1*210

1,160
1 490
2*400
l!510
1,120

925
704
77ft

2,680
2,000

L310
v tun
1 040
1*040*826

688

Feb.

623
571
558

1,130
1 940

1,880
i con
1,260
1 040
<1 KM

1,720
1 26ft

977

fififi

590
K,1A

478
430
007

375
Qftl
071

355
339

355
336
322

Mar.

342
336
394

316
302

288
268
268
260
268

252
247
239
234
242
ftfta

304ft*n

522
4(14

571
I ftjA

1 020
2 200
2,' 160

1,360
1 010

925
968

1,210
1,120

Apr.

900
710
590
522
478

443
452
604

1 9U1

1,100

951
850
978

680
617

604
732
at\A

725
1,160

1 460
1*410
1,110
1,090

858

740
702

arm
MS

May,

875
1,040
1.310
1.510
1,120

866
770
810
096
633

059
?ea
810
71Q
866

1,020
960

1,020
977

1 040

875
770
763
605
652

604
577
MM

900
1.080
1,160

June.

818
659
584
652
925

1,210
1,310
1,160
1,310
1,410

1,MO
1,160
1 160

866
666

659
732
553
564
604

006
A£M

617
$04
434

408
378
349
302
307

July,

307
302
271
252
245

229
222
216
210
234

234
204
186
190
177

186
192
186
172
177

199
183
166
159
157

222
239
219
195
174
157

A«g.

153
284
239
195
181

168
167
166
99S

1,000

1,510
534
378
322
330

336.
336
448
810
838

387
AAQ

494
386
333

304
277
288
242
224
214

a*pt

19»
' 183

*79
163
155
'i#f
140
136
134
128

124
118
113in,
W

104
102
98
97
94

90
89
87
87
84

80
79
80
80
83

o Estimated. , 
NOTE. Braced figure shows mean discharge for period indicated, based on flow of Middle and South forks.
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Monthly discharge qf North Fork djf Stooquatmier River near1 North ^Iterid, W&tftejfo/r the
t. SO, 1918.   -" >   ; t i ,'T<; > i - ,

[Drataage area, 103 square miles.]

Month.

flnfeAhot
KtaffftTntoftr. ...
December,,.
January...,., . . ... ...

MwrcJi.......
April..............................
Ma>...............................

July.... ...........................

The.yflBr ,  

Discharge in second-feet.

Maximum.

612 
1,110 
^170 
3,590 
2,540 
2200 
1,460 
1.510 
1,410 
'307 

1,510 
199

7,170

Minimum': 1

98 
156 
47ft 
688 
322 
234 
443 
577 

. 302 
157 
158 
79

79

M&n.

195 
393 

2,670 
1 600 

861 
652 
325 
871 
755 
208 
389 
115

797

Per 
square 
mile.

1.91 
3.S5 

28.2 
18.7 
8.44 6.39 : 
8.09 
8.64 
7.40 
2.04 
8.81 
1.13

7,81

Kun-ofl.

Inches.

V

2.20 
4.30

30.21 
18.10

} 8.7* 11 -7.87 
9.03 
9.85

  HI
4.39 
1.26

106.11

Acre-feet,

12,000 
23,«00 

164,000 
9*406 
47,800 
40,100 
40,100 
63,600

23^900 
6>840

677,000

SOUTH FORK OF SBOOTAXJUS WVEH. AT FORTH BBBTD, WASH.

LOCATION. la SE. i sec.' 9, T. 23 N., R. 8 E., at Cooper ranch, half a mile south of 
North Bend, King County, and 3£ miles above mouth.

DRAINAGE A»»A. 84 square miles (measured on topographic map).
EKCOKCW AVAHABUS. July 21,1907, to February 29, 191B8, and^Junfe 26,1908, to Sep- 

teniber 30,, 1918. All tecords prior t» October 1,1915, published In Water-Supply 
Paper 412.

GAGE. Friez water-stage recorder on left bank at Coope? ranch, installed October 2, 
1916; inspected by E. H. Robinson. Previous gages as follows: July 6,1907, to 
August 31,1912, vertical staff at Northern Pacific Railway bridge 2£ miles above 
mouth; September 1, 1912, to October 1, 1916, Fuller and Friez water-stage 
recorders at same site and datum.

DISCHABQE MEASUREMENTS. Made by wading or from cable 145 feet below gage.
CHANNEL AND CONTROL. Bed composed of gravel; shifting at extremely high stages. 

No well-defined control.
EXTREMES OP DISCHARGE.- -Maximum stage during year from water-stage recorder 

10.76 feet at 9 a. m. December 18 (discharge, 5,400 second-feet); minimum stage 
1.65 feet at 6 a. m. September 29 (discharge, 88 second-feet).

' 1907-1918: Maximum stage recorded, "Water over gage" November 3,4,19, 23, 
and 29,1909 (gage height and discharge not determined); minimum stage recorded 
0.70 foot October 10,11,1908 (discharge, 68 second-feet). ;  

ICE. Stage-discharge relation not affected by ice.
DIVERSIONS. None.
REGULATION. None.
ACCURACY. Stage-discharge relation changed December 18. Rating curves well de 

fined below 3,000 second-feet; extended above. Operation of water-stage recorder 
satisfactory. Daily discharge ascertained by applying to rating table mean daily 
gage height determined by inspecting recorder graph or, for days of considerable 
variation in stage, by averaging results obtained by applying mean gage heights 
for shorter intervals. Partial clogging of intake pip;e after December 18, caused 
lag of water stage in well behind that in river. This caused slight uncertainty 
in daily records for periods of rapidly changing stage, but had little or no effect 
on monthly records. Records good.



40 SURFACE WATER SUPPLY, 1918, PART XII  A.

COOPERATION. Puget Sound Traction,. Light & Power Co. furnished gage-height 
record and made some discharge measurements.

Discharge measurements of South Fork ofSnoqualmie River at North Bend, Wash., during
year ending Sept. SO, 1918.

Date.

Oct. 15
22

Jan. 2
3

19

Hade by 

E. H. Robinson........
.....do.................
Parker and Robinson. . .
G.L. Parker.... .......

Gage
height 
(river
gage).

Feet.
1.28
1.30
6.01
5.09
4.20

Dis 
charge.

See.-ft.
94
95

2,010
1,500
1,020

Date.

Apr. .1
3

Sept. 14
17

Made by 

E. H. Robinson .......
.....do.................
Parker andCalHns.....
Calkins and Parker. ....

Gage
height 
(river
gage).

Feet.
3. 88
3' 44

1.77
1.78

Dis 
charge.

Sec.-ft.
841
655
10$

.10?

Daily discharge, in second-feet, of South Fork ofSnogualmie River at North Bend, Wash., 
fat the year ending Sept. 30,1918.

Day.

1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12;.............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
23..............

26..............
27..............
28;.. ...........
29..............
30..............
31..............

Oct.

124
126
165
145
128

118
114
109
107
105

105
TOO
OS

96
94

94
QA

93
91
91

93
94
91

100
156

249
223
218
168
141
138

Nov.

188
138
258
494
332

205
264
220
196
184

172
174
196,
174
163

158
147
143
138
138

206
226
1&4

165
163

156
161
236
238
4M

Dec.

377
341
353
594
494

478
43ft

S77
441

462

746
1,160
3 540
4*580
2,740

2,740
3,070
5,100
8,580
1,910

1,410
2 Q&A

2,070
1,300
1 040

1,090
3,730
4,320
4,920
3,760
3,280

Jan.

3,550
1 9W1
1,600
T son
1,830

1,540
1,830
i 4dr\
1,160

Qfifl

1 040
1^540
1 OJA

1,080
1,010

ORB
936

1 1QA

1,010
863

748
703
681

1,310
l'390

1 040
fift7

911
985
816
703

Feb.

060
638
617
725

1 14A

1 240
1*270
i,dio

ftftT

1,410

1 240
i*fun

go*?
7QO

725

660

596
655
511

480
JKQ

472
439
425

472
454
428

Mar.

430
428
425
417
403

389
376
376
372
369

359
356
346
336
14A

362
396
511
503
515

576
863
SftS

1,110
1,190

985
R4ft
793
793
911
936

Apr.

893
748
660
617
596

576
576
617
770
936

887
816
770
748
703

660
681
638'660
793

1,010
1,110
1,010

985
Sdfl

770
74S

770
$40
887

May.

  86?
936

1,080
1,240
1 (Ufl

840
74S7261
660
596

617
703
770
770
725

748
748
.77d
74S

770

703
660
638
617
576

555
556
617
793
911
936

June.

748
638
576
617
793

960
1 040

960
911

1,010

911
'887
936
770
638

596
660
576
555
576

596
617
596
535
484

446
393
383
349
343

July.

336
326
307
292
292

282
276
273
267
288

276
249
232
229
226

240
232
232
221
215

215
199
191
178
170

172
175
160
154
147
140

Aug.

145
185
160
137
137

137
140.
147
226
346

43Q

307
246
212
223

221
91 0

243
476
410

320
326
343
307
276

249
229
221
210
202
193

Sept.

1B»

180
17ft
162
154
160<
142
isr
130
124

110
115
109
109
107

' 105
104
102

, 102
100

100
100
96.
96
H

93
91"
90
90
94



Monthly discharge of South Fork of Snoqualmie River at North Bend, Wash.) for the year
ending Sept. SO, 1918.

[Drainage area, 84 square miles.]

Month.

April..............................
May..............................

July..............................

Discharge in second-feet.

Maximum.

249 
494 

5,100 
3,550 
1,410 
1,190 
1,110 
1,240 
1,040 

336 
476 
188

5,100

Minimum.

91 
138 
341 
681 
425 
336 
576 
555 
343 
140 
137 
90

90

Mean.

125 
210 

2,060 
1,250 

745 
577 
776 
763 
670 
232 
248 
118

648

Per 
square 
mile.

1.49 
2.50 

24.4 
14.9 
8.87 
6.87 
9.24 
9,08 
7.98 
2.76 
193 
1.40

7.71

Baa-off.

Inches.

1.72 
2.79 

28.13 
17.18 
9.24 
7.92 

10.31 
10.47 
8.90 
3.18 
3.88 
1.56

104.78

Acre-feet.

7,690 
12.500 

126,000 
76,900 
41,400 
33,500 
46,200 
46,960 
39,900 
14,300is,m
7,020

469,000

8TILAGUAMI8H EIVEE BASIN. 

DEER OBSEK AT OSO, WASH.

LOCATION. In sec. 5, T. 32 N., R. 7 W., 1J miles above junction with North Fork of 
Stilaguamish River and It' miles from Oso, Snohomish 'County.

DRAINAGE AREA. 84 square miles (measured on topographic maps).
RECORDS AVAILABLE. August 11, 1917, to September 30, 1918.
GAGE. Stevens continuous water-stage recorder on left bank about 250 feet below 

mouth of 3-mile steep rock canyon; inspected successively by H. JL Tinker, H. E. 
Holmstad, C. L. Kamm, Z. Almy, and W. A. Palmer. Gage datum lowered 0.50 
foot on August 13, 1918.

DISCHARGE MEASUREMENTS. Made by wading or from highway bridge at Oso, 1| 
miles downstream.

CHANNNEL AND CONTROL! Bed composed of boulders aad gravel overlying bedrock. 
Control practically permanent. Banks high. One channel at all stages. Stage 
of zero flow,  0.2 ±0.1 foot, determined September 12,1918.

EXTREMES OF DISCHARGE. Maxinaum stage during period of records, 10.05 feet Decem 
ber 18,1917, from high-water mark in well (discharge, 9,300second-feet); minimum 
Btagerecorded, 0.59footat6p. m. September29,1918 (discharge, 30second-feet).

ICE. Stage-discharge relation not affected by ice.',
DIVERSIONS';, "-None.
REGULATION. None.
ACCURACY. Stage-discharge relation permanent. Rating curve well defined below 

3,000 second-feet; extended above. Operation of water-stage recorder satis 
factory except as indicated in footnote to table of daily discharge. Daily dis 
charge ascertained by applying to rating table mean daily gage-height deterr 
mined by inspecting recorder graph or, for days of considerable variation in stage, 
by averaging results obtained by applying mean gage heights for shorter intervals. 
Records excellent except for extreme high water and for periods when water- 
stage recorder was not operating.

COOPERATION. Station maintained in cooperation with Western Power Co.
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Discharge measurements of Deer Creek at Oto, Wash,, during the period Aug. 4,1&17, to
Sept. SO,

Date.

12
Oct. 1
Nov. 13
Dec. 22

24
Jan. 4

5
9

*HJ

Mar. 7

Made by 

.....do.................
Q.L. Barter.... .......
Lasley*Lee. ............
T.R. Newell. .........
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....Ao. ................

Gab 
height.

Feet. 
1.08
.77
.89

1.25
4 47
o oo
4 14
4.09
8.07
2,29
.88

Dis 
charge.

See.-ft. 
153
108

lH
1,990

531
1,890
1,610

sen
544
118

Date.

Apr. 27
28

May 15
23

7
Aug. is

14
Sept. 13

12
14

Made by 

.....do.................

.....do.................

.....do.................
Lee and Calkins.......
Calkins and Lee.. ..
T.G. Bedford... .......
.....do.................
.....do.................

Gage 
height.

Feet. 
2.04
2.21
2.13
1.95
2.67
2.40
1.57
1.4ft
.76
.76
.74

Dis 
charge.

8ec.-ft. 
404
463
4flH
3%
668
554

. 142
128
41
45
42

NOTK. Gage datum lowered 0.50 loot on Aug. 13,1918. , '.'

Doily discharge, in second-feet, of Deer Cfeek at Oso, Wash., for the period Aug. 11, 1917,
to S&pt. SO, 191,8.

Day.

1917. 
1.. ............
2..............
3..............
4..............
5.. ..>. ....... .
6..........*....
7..............
8..............
9..............

10..............

Day.

1917-18. 
1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8..............9.:............

10..............

11..............
12..............
13..............
14..............
15..............

!«.. ............
17..............
18..............
19..............
20..............

21..............
22
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Aug.

Oct.

118
605
372
227
161

128
111
98
89
83

77
74
69
66
64

67
66
61
58
57

64
61
59178'

439

359
1,030

312
198
163
159

Sep

Nov.

.176
344

2,540
1,360m

628

393
230
200

ISO
200
182
153
137

123
116
108
104
192

386
loa
159
145
232

155
514

1,020
438
606

t.

fX
52
51
50
49
54
flft
60
59
fll

D

(
t

i

*>

1,1

5,3

V

f
f

«
3 t

 Vu (
J4,t

3 c

11
12
M
H
15
16
17
18
19
m

».

134
W6
118
V77
M4

138

140
«0
Wl

too
m
50

>
>50

124
33

122

23
df\

IfiO
, 20

iSO

Day

1913

Jan.

2.440
1,170
2,450
1 (Mft

1,530

2,410
1,710
1 Odd

859
612

670
1,770

892
837
749

622
1,830
1 O4TI

589

474
480
661

"TQBfl
852

fvtfi
^co

722
546
426
Q(U!

.

1

Feb.

373
345
580

2,200
1,850

2,050
1 510

726
1,020
1 900

SI 7
612
462
359
309

275
253
237
WJ

205

180

Aug.

98
98
«7
93
89
87
Kt

79
77

111

Mar.

15«

111
106
104

106
138
117
112
140

189
381

1,250
<tf)S
648

1,250
2,510

930
3.040
1,930

870
634
702
708
850
726

Sept

1*
11' > ha
«
7
7
fl

. S
S
5

Apr.'

53>
399
334
281
279

272
331
538

1,100
829

611
554
511
438
403

419
411
327
449
861

925
BftO

696
656
jfQQ

442
450
4(kt

600
623

19' 21.
4 22.
ft t23.
« 24.
9 25.
0 26.
9 27.
8 28.
« 29.
S 30.

Si-

May.

606
752
948
840
656

510
529
490
434
422

473
40Q
49?
450
466

535
530
831
QQ1
S73

589
450
JAS
331O-iO

.30?
338
476
526
783
fiin

Day.

1917.

June.

500
634
44?
471
532

639
623
KM
589>
S27

551
514
485
422.
315

302
305
two
237
245

280
250
230
195
163

163
153
138
120
120

July

11
If*
ff
8"
«

a
T
7

m
1«

fi*

71
7t
<V

«
«1
ffl
SJ

22<

16!
8!
7'
a
6f

39i17-
  ms-

7?
6f

7
S
7

<t

*
t
7
1
1

I
t
V
)
J

t

»
*
)

I
»
f
i
5

*
!

r
i

Aug.

98
79
73
69
66
62
B»
59
57
56
54

Aug.

«5
75
55
41
37

37
41
67

108
8T4

549
230
199
126
162

155
131
304
9on
178

133
491
38fl
217
159

131
112
9ft
90
HA

78

Sept.

51
51
49
48
72

591
418
518
216
137

Sept.

73
67
63
60
56

54
51
50
49
48

46
44
43
42
41

40
39
38
37
37

36
37
37
37
3A

35
34
33
31
14

NOTE . Braced figures show estimated mean discharge for periods indicated, based on flow of Sultan 
River.
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M&ntily disduptge of Deer Oreek at Oeo, Wash.Jor th« period Aug. 11 % 1917, to Sept. SO,

|Drainag« area, W square a»U«.i ,

Month,

1917. 
AugustU^l. .....................
8#pt#nihw ...

The period...... ............

1917-18. 
October...........................
Noverfiber... _ .................
December.. ............... ........

February.......................
March.......................... .
April.............................Say..........................::::
Juno...... ......................
July............................
August...........................
September.... ...................

The year....................

Discharge in seoo&d-foet. .

Maximum.

Ill
m

1,030 
2,540

2,450 
2,200
3,040 
1,100 

961 
827 
398 
874 

73

.Miptmuua.

64 
49

57 
104 
266 
396

104 
. 272 

302 
120 
58 
37 
31

31

M/eau.

78.3 
120

183 
408 

2.170 
1 110 

634 
618 
535 
564 
374 
103 
182 
443

579

*« : 
square 
imle. '

' O.W» 
1.43

2.18 
4.86 

25.8 
13.2 
7.55 
7.36 
6.37 

.6.71 
4.45 
1.23 
2.17 
.627

6.89

Rua-ot. *

Inches.

< tt.7» 
1.60

2.51 
5.42 

29.74 
15.22 
186 
8.48 
7.11 
7.74 
4.96 
1.42 
2.50 
.59

93.55

Acre-feet.

8,260 
7,140

10,400

11,300 
24,300 

133,000 
68,200 
35,200 
38.000 
31 SOO 
34,700 
22, K» 
6,330 

11,200 
2,640

419,000

8KAGIT E1VEB BASIN. 

SKAGIT RIVER AT REFLECTOR BAR, HEAR MARBLEMOTOT, WASH.

LOCATION. In sec. 8, T. 37 N., B. 13 E (unsurveyed) at Reflector Bar ranger station, 
just "below mouth of Canyon Diahlo, three-quarters of a mile above Stetattle 
Greek, 1J miles below Thunder Creek* and 23 mites (by trail) northeast of Marble- 
mount, Whatcom County.

DRAINAGE ABBA. Not measured.
RECORDS AVAILABLE. December 6, 1913, to September 30, 1918.
GAGE. Stevens continuous water-stage recorder oa right hank, 75 feet below mouth 

of Canyon Diahlo, installed April 13, 1914; inspected by Thomas Thompson, 
F. E. Davis, Glee Davis, and Mrs. L. J. Davis. Prior to April IS, 1914, inclined 
staff at same site but at datum 2.00 feet higher.

DISCHARGE MEASUREMENTS. Made from cable 50 feet below gage.
CHANNEL AND CONTROL. Bed composed of gravel and boulders. Control 200 feet 

below gage composed of large boulders, gravel, and sand; may shift during floods. 
One channel at all stages. Banks not subject to overflow.

EXTREMES 01 DISCHARGE. Maximum stage during year from water-stage recorder, 
12.0 feet at 6.30 p. m. December 29 (discharge, 37,300 second-feet); minimum 
stage from recorder, 1.84 feet at 2 p. m. October 31 (digchajge, 786 second-feet), 

1913-1918: Maximum stage same as above; miniiftiim stage recorded, 1.74 feet 
from 1 to 10 a. m. January 28, 1915 (discharge, 70? second-feet). Hydrographic 
comparison with flow of Sauk River at Darrington, Baker River near Concrete, 
and Skagit River near Sedro Woolley, and study of weather records indicate that 
discharge may have been 700 second-feet January 12, 13, and 31, 1916.

ICE. Stage-discharge relation not affected by ice.
DIVERSIONS. None.
REGULATION. None.

70985 2& WSP 482  A ;
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ACCURACY. StageKlischarge relation changed during flood on December 20. Rating 
curves well denned. Operation of water-stage recorder not entirely satisfactory, 
but good during critical periods. Gage-height record somewhat uncertain owing 
to partial clogging of intake pipe. Daily discharge ascertained by applying to 
rating table mean daily gage height determined by inspecting recorder graph. 
Records fair.

COOPERATION. Station maintained in cooperation with United States Forest Service 
and Skagit Power Co. until about July 1,1918, since which date the city engineer 
of Seattle has furnished gage-height record.

Discharge measurements of Skagit River at Reflector Bar, near Marblemount, Wash,, 
during the year ending Sept. SO, 1918.

[Made by J. E. Stewart.]

Date.

May 1... ................................... ........................................
2..............................................................................

U.. ............................... ............................................
14........ .....................................................................
15.............................................................................
15.............................................................................

Gage 
heights

Feet. 
5.81
0.00
8.92
8.71
8.09
7.07
6.84

Dis 
charge.

Sec.-ft. 
9 420lo'ooo

22,300
21, 000
18,200
14,100
13,000

a Outside gage.

Daily discharge, in second-feet, of Skagit River at Reflector Bar, near Marblemount,' 
Wash., for the year ending Sept. 30,1918.

Day.

1.... ........
2............
3............
4............
5............

6............
7............
0

910............
11............
12............
13............
14............
15............

16............
17............
1ft

19
20.....,..--,.
0*1
22............
19

24............ >«;

28............
27............
9B
on

30............
Of

Oct.

1 620
3,130
4,020
3,590
3,160

2,720
2290
1,860
1,810
1,690

1,600
1,570
1,450
1,520
1,390

1,210
i nsn
1,030

987
Qlfi

1,180
1.040
1,020

997
926

907
aos
840
sun
813
822

Nov.

917
956

2,730
2,630
2,290

2,120
1,780
1,600
1 4BO
1,370

1,340
1,340
1,300
1,220
1,140

1,100
1,040
1,030
1,020
2,260

4 OTfl
3,800
2,900
2,290
2,040

1 7sn
1 740
1,840
1,660
1,620

Dec.

1,480
1,430
1,380
1,330
1,280

1,230
1,180
1,130
1,140
1,120

1,160
1,130
1,400
2,900
3,180

5,540
4,970
9,650
8,630
5,500

4,140
3,480
2,900
2,460
2,290

2,210
2,720
5,780

27,200
04 4/vi
23,500

Jan.

31,200
24,900
17,900
14,100
11,400

10,400
10,000
8,750
7,560
6,730

6,200
5,810
5,300
4,690
4,570

4,220
4,100
4,690
4,340
4,100

3,760

3,000

2,230

Feb.

2,200
2,180
2,490
2,800
3,110

3,110
3,110
3,370
3,620
3,880

3,650
3,430
3,110
2,900
2,700

2,510
2,430
2,180
2,000
1,920

1,910
1,870
1,910
1,800
1,750

1 720
1,630
1,620

Mar.

1,620
1,550
1,560
1,530
1,460

1,420
1,430
1,420
1,400
1,350

1,300
1,270
1,240
1,200
1,160

1,150
1,220
1,560.
1,560
1,630

1,780
2,600
2,700
3,110
3,760

3,540
3,320
3,110

13,110

Apr.

.

kllO
I
3, no
3,110
3,220
3,430
7,000
5,430

5,680
5,810
5.430
5,060
4,570

4,340
3,990
3,760
3,650
5,060

7,000
7,560
7 560
7,850
7,280

6,600
6,460
6,600
7^560
8,440

May.

9,380
10,000
11,400
13,300
11,800

10,000
8,750
7,850
7280
6,730

7,000
7,850
9,380

10,400
11,800

11,100
10,000
9,060
8,140
7,280

6,460
6,070
5,680
5,300
4,930

4,810
4,810
5,430
7,280
9,710

10,700

June.

9,380
8,140
7,000
7,280
7,850

10,000
13,700
15,800
16,600
21,500

20,200
18,800
21,800
20,100
14,500

11,800
12,600
12,200
11,400
11,400

13,300
14,900
14,100
12,200
10,400

10,000
9,710
8,440
7,560
7850

July.

8,140
7,850
7,000
6,600
6,600

6,200
6,600
7,000
8,140
9,380

7,280
6,330
6,070
6,600
8,440

8,750
8,759
8,750
8,140
6,860

5,940
5,300
5,300
5,180
4,930

4,570
4,570
4,690
|,060
5,060
6,180

Aug.

5,300
5,660
4,570
3,900
3,880

3,990
3,880
3,880
3,650
3,650

4,220
3,650
3,650
3,760
4,100

3,760
3,430
3,650
3,430
.3,000

3,320
3,430
3650
3,650
3,430

3,430
3,000
2,600
2,800
3,000
3,430

Sept.

3,320
9. jnn
2,470
2,430
2,510

2,600
2,600
2,600
2,800
2,800

2,700
2,800
2,700

.2600
2,600

, 2,510
2,700
2,700
2,900
2,800

2,450
2,210
1,870
1,720
1,680

1,640
1,600
1,560
1,520
2,400

NOTE. Gage-height record incorrect for following periods for which discharge was interpolated or esti 
mated from partial gage-height record and weather records, Oct.'4-7, Dec. 2-7, Jan. 22 to Feb. 10, Mar. 29 
to Apr. 4, and Sept. 25-30.

Braced figures show mean discharge for periods indicated.



SKAGIT RIVER BASIlvT.

Monthly discharge of Skagit River at Reflector Bar, near Marblemount, Wewh,, for the
year ending Sept. SO, 1918.

Month.

December. ....................................... ....
January...............................................

March................... _ ............................
April........ ...........................................
Trfav

July....................................................

Discharge in second-feet.

Maximum.

4,020 
4,970 

27,200 
31,200 
3,880 
3,760 
8,440 

13,300 
21,800 
9,380 
5,560 
3,320

31,200

Minimum.

813 
917 

1,120 
2,230 
1 620 
1,150 
3,110 
4,810 
7,000 
4,570 
2,600 
1,520

813

Mean.

1,580 
1,840 
5,090 
7,220 
2,530 
1,980 
5,270 
8,380 

12,700 
6,620 
3,700 
2,420

4,960

Run-off in 
acre-feet.

97,200 
109,000 
313,000 
444,000 
141,000 
122,000 
314,000 
515,000 
756,000 
407,000 
228,000 

,144,000

3,590,000

SKAGIT RIVER NEAR 8EDRO WOOLLEY, WASH.

LOCATION. In NW. i sec. 36, T. 35 N., R. 4 E., at Northern Pacific Railway bridge, 
three-fourths mile below intake of Beatty's Slough, 1$ miles souljh of Sedro Woolley 
Skagit County, 21 miles above mouth and 32 miles below Baker River.

DRAINAGE AKEA. 2,930 square miles (measured on General Land Office and British 
Columbia maps).

RECORDS AVAILABLE. May 1, 1908, to September 30, 1918.
GAGE. Chain gage on railway bridge, installed September 27,1916; read by E. J. 

Woods. Prior to September 27, 1916, vertical staff on upstream draw guard of 
railway bridge and temporary vertical staff, installed September 25, 1915, used 
when stage was below 37 feet, on downstream side of group of piles, 50 feet 
above third concrete pier of railway bridge from left bank; at same datum. Zero 
of gage set at elevation of extreme low water in Puget Sound.

DISCHARGE MEASUREMENTS. Made from highway bridge one-third mile above 
gage. Beatty's Slough measured from highway bridge.

CHANNEL AND CONTROL. Gravel; shifts at high stages. Banks not subject to over 
flow except during floods.

EXTREMES OF DISCHARGE. Maximum stage during year determined from high- 
water marks 54.9 feet at 4.30 a. m. December 30 (discharge, 151,000 second-feet); 
minimum stage recorded, 32.70 feet October 21 (discharge, 4,230 second-feet).

1908-1918: Maximum stage recorded same as above; discharge probably greater 
November 30,1909, rating curve not well defined; minimum stage recorded, 32.3 
feet September 29-30 and October 10-11, 1915 (discharge, 2,740 second-feet).

ICE. Stage-discharge relation seldom affected by ice.
DIVERSION. Beatty's Slough carries from 1.5 per cent of total flow at low stages to 8 

per cent at high stages. Amount determined at each visit and added to flow 
measured in main channel.

REGULATION. None.
ACCURACY. Stage-discharge relation changed December 19, January 3 to February 

7, June 8, and July 19 to August 8. Rating curves fairly well defined. Gage 
read once daily to hundredths. Practically no diurnal fluctuation. Daily dis 
charge ascertained by applying daily gage height to rating table; shifting-control 
method used, January 3 to February 7 and July 19 to August 8. Records good.
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Discharge mewvremente of Skagit River near Sedro WoolUy, Wash.? dwittg the year
ending Sept. SO, 1918.

Date.

Dec. 23
26

3

Made by 

T.R. Newell.... .......
.....de..................
.....do..................
.....de..................

Gage
height.

Feet.

37. 02
dtLftf

46.25

Dis 
charge.

Ste.-ft. 
27,800
17,000
ce arm
PA Iflfi

Date.

Jan. 11
lUTar O

Apr. 30

Made by 

T.R. Newell...........
.....do..................
.....do..................

 ».
Feel. 
39.22
34.04
38.64
40.20

Dis 
charge.

Sec.-ft. 
24,000
6.460

23 5»
33, WO

Daily discharge, in second-feet, of Skagit River near Sedro Waolleg, Wash., for the year
ending Sept. SO, 1918.

Day

1...
2...
3...
4...
5..,

6...
7... 
8... 
9...

11... 
12...
13...
14... 
15...

16... 
17...
18...
19...
20...

21... 
22... 
23...
24... 
25...

26... 
27...
28...
29... 
30...
31...

Oct.

7,680
7,680

19,500
17,300
13,500

11,100
9,810
8,570 
7,680 
7,680

7,390 
7,100
6,540
6,270 
6,540

6,000 
5,460
4,950
4,700
4,460

4,230 
5,200 
4,460

. 4,460 
4,950

5,730 
6,540
6,000
4,460 
4,700
4,460

Nov.

5,200
6,270

12,400
29,500
17,300

16,900
12,800 
10,800 
8,870 
8^270

7,100 
7,100
7,680
6,820 
6,820

5,730 
5460
4,950
5,200
4,950

26,500 
19,509 
14,200
10,800 
9,810

8,570 
7,680

11,800
10,800 
10,400
........

Dec.

10,100
9,180
8,570
9 180
9,180

8,570
7,970 

' 7,680 
8,570 
9^490

9,490 
9,810

12,400
52,600 
43,100

66,200 
6lj700
50,500

102,000
66,100

32,700 
29^500 
27,500
22,200 
18,600

17,300 
27,500
58,900
85,400 

140,000
84,600

Jan.

112,000
91,900
64,600
58,900
49,800

41,900
50,500 
39,500 
33,200 
27,500

24,000 
25,500
24,000
21,800 
21,80C

19.000 
17,700
32,700
26,000
21,300

18,600 
16,900 
16,500
17,700 
20,400

17,300 
15,300
14,900
15,700 
13,500
12,400

Feb.

11,800
11,100
11,100
15,800
24,000

21,800
25,500 
20,000 
17,300 
22,200

23,600 
20,000
17,300
14,990 
13,500

12,400 
11,800
11,100
10,100
9,490

9,180
8,870 
8,870
8,870 
8,270

8,570 
8,270
7,680

........

........

Mar.

7,680
7,680
7,390
7,390
7,100

6,820
6,540 
6.540 
6,540 
6,270

6,000 
6,270
6,000
6,000 
5,730

5,730 
6,540

10,400
10,400
10,400

11,400 
19,000 
20,000
20,400 
30,500

23,600 
18,200
16,100
15,300 
15,700
18,200

Apr.

17,300
14,900
13,500
12,400
11,800

11,400
11,400 
11,400 
14,900 
20,000

19,500 
18,200
17,700
16,100
14,600

13,500 
12,809
11,800
11,400
13,500

20,000 
23600 
23,100
22,600 
22,200

19,500 
18,200
17,700
19,000 
22,600
........

May.

23,100
25,000
29,000
37,Ktt
35,400

29,000
25,000 
22,600 
20,400
18,600

19,000 
20,000
22,200
24,500 
26,000

28,000 
25500
24, OHO
22,200
21,300

19,000 
16.900 
15,700
14,900 
13,800

13,500 
13,100
13,800
17,700 
20,800
31,000

June.

26,500
22,200
18,600
17,36ft
19,000

23,600
33,200 
41,300 
41,300 
48,500

61,000 
52,600
54,700
57,500 
45,500

35,400 
36,600
34,400
33,200
33,800

38,900 
46,700
45,600
40,708 
35,400

32,700 
32,700
30,000
26,500 
26,500
........

July.

28,500
29,000
26,500
23,600
23,600

23,100
23,600 
24,500 
27,800 
32,700

29,000 
 23,100
20,800
20,800 
24,500

30,000 
30,000
30,000
28500
24,000

23,600 
18.600 
17,700
17,700 
16,900

17,700 
17,300
16,100
16,100 
16,500
16,100

Aug.

16,100
17,300
16.500
13,800
12,800

12,800
12,400 
12,100 
12,800 
12,400

18,200 
15,700
13,100
12,400 
12,400

13,800 
11,800
11,400
16,100
12,800

11,400 
11,400 
13,800
13,809 
12,800

12,400 
11,400
10,400
9,810 

10,100
10,800

Sept.

11,400
11,100
9,810
9,180
8,570

8,870
8,870 
8,570 
9,180

9,490 
9,180
9400
8,870 
9,180

8,870 
8,570
8,570
8,270
9) 180

8,570 
7,68ft 
7,390
6,540 
6,270

6,000 
6,540
7,100
7,680 
7,680

.......



SKAGIT RIVER BAEIF.

Mon&ly diseilafgw of SkagU River near Sedro Woolley, Wash., for &e year
SO, 1918.

(Drainage area, 2,930 square miles.]

Month.

December.... ....................;
lanoary ...........................
February .........................
March.............................
April..............................
May...............................
June..............................
July...............................

Discharge In second-feet.

Maximum.

19,800 
29.500 

140,000 
112,000 
25.500 
30,500 
23,600 
37.100 
61,000 
32,700 
17,300 
11,406

140,000

mni-mipn.

4,230 
4,950 
7,680 

12,400 
7680 
5,730 

11,400 
13,100 
17, 300 
16,100 
9,810 
6,000

4,230

Mean.

7,260 
10,700 
35,400 
31.700 
14,000 
11,300 
16,600 
22,200 
33,400 
23,100 
13,100 
8,640

19,200

Per 
square 
mile.

2,48 
3.65 

12.1 
10.8
4.78 
3.86 
6.67 
7.68 

12.4 
7.88 
4.47 
2.91

6.55

Run-ofl.

 laches.

2.86 
4.07 

13.85 
12.46 
4.88 
4.45 
6.33 
8.74 

13.83 
9.08 
6.15 

, 3.26

89.14

Acte-fetS,

446,«W$37,000

  778.000 
«95,000 
988,000 

1,360,000 
2,170,00ft 
1,420,000' 

806000 
506,000

13,900,000

WORTH FORK OF SAtTK RIVER STEAB, BABLOW PASS, WASH.

LOCATION. In sec. 14, T. 30 N., R. 11 E., 500 feet below dam site, 2\ miles above 
confluence with South Fork, and 7 miles northeaet of Barlow Pass, Snohomish 
County.

DRAINAGE AREA. 76 square miles (measured on topographic maps).
RECORDS AyAttABjje. October;}, 1917, to September 30, 1918.

.GAGE. Vertical staff on right bank, October 1 to 8, and January 22 .to September 1; 
on left bank, opposite, September 2 to 30. Stevens continuous water-stage 
recorder on right bank at same site as staff gage, October 9 to December 29, 
destroyed by floods and record after December 22 lost. All gages referred to 
same datum; staff gage read by H. W. Twa; recorder inspected by Nicolai AaH.

DISCHARGE MEASUREMENTS. Made by wading near cable or from cable one-third 
mile above gage.

CHANNEL AND CONTROL. Bed composed of gravel and boulders; banks high; one 
channel at all stages. Principal control composed of boulders about 50 feet 
below gage; shifting.

EXTREMES OF DISCHARGE. Maximum stage during the year, as determined by 
leveling to high-water mark, 14.0 feet on December 29 (discharge, 11,000 second- 
feet); minimum stage recorded, 1.00 foot, probably on October 20 (discharge, 
75 second-feet).

ICE. None.
DIVERSIONS. None.
REGULATION. None.
ACCURACY. Stage-discharge relation changed often during the fall of year and during 

flood of June 13, permanent for remainder of year. Eating curves well defined 
between 100 and 2,500 second-feet; extended to 11,000 second-feet by study of 
flood-peak discharge at all stations on Sauk and Skagit rivers. October 1 to 8, 
staff gage read twice daily to hundredths. Water-stage recorder in operation 
October 9 to December 22. Staff gage read three times daily to hundredths 
January 22 to September 30. Daily. discharge ascertained by applying mean 
daily gage height to rating table. Records good, January 22 to September 30; 
fair for remainder of year.

COOPERATION. Station maintained in cooperation with American Nitrogen Prod 
ucts Co.
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Discharge measurements of North Fork of Souk River near Barlow Pass, Wash., dwing 
the period Sept. SO, 1917, to Sept. SO, 1918.

Date.

Sept. 30
Nov. 8

8
Dec. 8

14
Jan. 17

29
F«b. 19
Mar. 2

14
29

Made by-

Lee and Aall... ........
Aalland Lee. .........
NieolaiAall.. ..........
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................
.....do.................

&t.
Feet. 

1.70
2.30
2.29
1.47
6.10

2.78
2.07
1.60
1.27
3.08

Dis 
charge.

Sec.-ft. 
150
212
211
17Q

1 1QA

598
OJO

214
144
111
375

Date.

22
30

May 9
20
20

6
9

29
July 13

Made by 

NicolaiAall... .........
.....do..................
.....do..................
.....do..................

NicolaiAalL. :.........

NicolaiAall..... .......
.....do..................
.....do..................

Gage 
height.

Feet. 
2.93
5.25
5.43
4.70
4.45
4.45
4.65
A O7

8.20
e A 1}

4.25

Dis 
charge.

Sec.-ft. 044
867
888
706
ttAS.
644
694

1,386
2.180

860
574

NOTE. Gage heights corrected to datum established Oct. 9,1918.

Daily discharge, in second-feet, of North Fork of Sank River near Barlow Pass., 
for the year ending Sept. SO, 1918.

Day.

1.. ...... ......
2..............
3..............
4..............
5..............

6..............
7..............
8..............
.9... ...........
10..............

ii.. ............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

165
292
284
244
207

168
161
154
144
138

129
125
122
121
105

108
101
94

80

110

95
88
102

Nov.

140

350

186
180

180
193
173
154
138

125
117
110
103
268

525
377
316
284
284

236
252
300
260
276

Dec.

260
229
222
236
207

200
186
180

510

975

1,700
1,300
3,220
2,250
1,210

868
1,200

  690

3,950

Jan.

1,600

il,000

1 600

600

440
413
508
431

395
377
368
334
316
292

Feb.

292
284
292
395
450

498
431
377
359
395

377
342
316
292
276

260
244
229
214
193

186
186
193
173
172

169
161
156

Mar.

155
148
147
141
134

125
126
127
123
121

117
114
110
110
112

116
129
200
168
186

222
395
334
342
548

634
488
413
377
450
478

Apr.

422
38Q
350
334
316

316
325
377
590
612

612
612
508
488
450

413
377
368
386
590

785
867
895
923
785

706
681
706
839
923

May.

952
1,070
1,270
1,580
1,270

1,010
923
785
706
681

839
839
895

1,040
981

895
839
785
706
634

569
548
528
488
460

460
4S8
590
812

1,070
1,040

June.

839
706
634
758
952

1,350
1,380
1,800
2,050
2,580

2,120
2,050
2,500
1,980
1,380

1,300
1,480
1,260
1,260
1,380

1,740
1,860
1,630
1,430
1,260

1,260
1,140
975
885
945

July.

1,040
945
827
800
800

773
800
855
975

1,040

648
602
558
696
885

855
885
800
648
526

456
428
428
428
418

456
399
399
399
399
390

Aug.

399
456
354
311
302

320
302
311
328
390

428
328
302
302
336

2S6
270
381
336
286

286
345
294
262
262

262
232
210
210
232
240

Sept.

246
210
203
196
196

196
196
182
203
189

196
196
189
189
189

189
189
176
182
176

157
140
125
115
112

114
127
143
151
176

NOTE. Braced figures show mean discharge for periods indicated; for October and November based 
on range of stage, and for remaining periods based on comparison with flow of Sauk River.
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Monthly discharge of North Fork of Sank River near Barlow Pass, Wash., for the year
ending Sept. SO, 1918.

{Drainage area, 76 square miles.]

Month.

October ...........................

December. ........................
January. ..........................

March.............................
April..............................
May...............................

July..............................
August...........................

The year.... ................

Discharge in second-feet.

Maximum.

292 
525

498 
634 
923 

1,580 
2,580 
1.040 

456 
240

Minimum.

103 
180 
292 
156 
110 
316 
460 
634 
390 
210 
112

Mean.

,132 
254 

1,290 
757 
283 
238 
565 
831 

1,460 
663 
308 
175

581

Per 
square 
mile.

1.74 
3.34 

17.0 
9.96 
3.72 
3.13 
7.43 

10.9 
19.1
a 72
4.05 
2.30

7.64

Kun-off.

Inches.

2.01 
3.73 

19.60 
11.48 
3.87 
3.61 
8.29 

12.57 
21.31 
10.05 
4.67 
2.57

103.76

Acre-feet.

8,120 
15,100 
79,300 
46,500 
15,700 
14.600 
33,600 
51,100 
86,300 
40,800 
18,900 
10,400

420,000

SAT7K RIVER ABOVE WHITECHUCK RIVER, NEAR BARRPTOTON, WASH.

LOCATION. In NW. J sec. 24, T. 31 N., R. 10 E., half a mile above Whitechuck 
River and 9J miles southeast of Darrington, Snohomish County.

DRAINAGE AREA. 152 square miles (measured on topographic maps).
RECORDS AVAILABLE. August 29 to November 17, 1910 (fragmentary). October 1, 

1917, to September 30,1918.
GAGE. Stevens continuous water-stage recorder on right bank; inspected by Nicolai 

Aall. Gage used in 1910 was inclined staff on left bank one-eighth mile above 
Whitechuck River.

DISCHARGE MEASUREMENTS. Made by wading or from cable 75 feet below gage.
CHANNEL AND CONTROL. Bed composed of gravel and boulders; shifting. Principal 

control about 150 feet below gage; shifted during high water. Banks high; not 
subject to overflow.

EXTREMES OF DISCHARGE. Maximum stage recorded during the year, 13.3 feet at 
8 a. m. December 29 (discharge, 21,000 second-feet); minimum discharge esti 
mated as 220 second-feet on September 25, when recorder was not in operation.

ICE. Stage-discharge relation not affected by ice.
DIVERSIONS. None. .
REGULATION. None.
ACCURACY. Stage-discharge relation changed February 5 to 20. Rating curve used 

October 1 to February 4 well defined below 2,500 second-feet; extended to 21,000 
second-feet by form of later curve and by study of flood-peak discharge at all 
stations on Sauk and Skagit rivers. Rating curve used February 21 to September 
30, well defined below 4,000 second-feet. Operation of water-stage recorder 
satisfactory except as indicated in footnote to table of daily discharge. From 
March 25 to June 14 intake partly clogged. Daily discharge ascertained by 
applying to rating table mean daily gage height determined by inspecting recorder 
graph or, for days of considerable variation in stage, by averaging results obtained 
by applying mean gage heights for shorter intervals; shifting-control method 
used February 5 to 20. Records good except for periods estimated and days of 
extreme high water, for which they are fair.

COOPERATION. Station maintained in cooperation with American Nitrogen Products 
Co.
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Discharge measurements of Sank River above Wkitechuck River, near Darringttin, Wash., 
during the year ending Sept. SO, 1918.

Date.

Oct. 12
Nov. 7
Jan. 11
Feb. 24
Mar. 11

27
Apr. 8

27

Made by-

Lee and Aall...........
NicoWAall..... .......
.....do.................
.....do.................
.....do.................
.....do......... iv......
.....do.................

Gap
height.

feet. 
2.10
2.83
4.01
2.82
2.57
8.66
3.36
3.84

Dis 
charge.

Sec.-ft.
268
637

1,670
4fift
307

1,120
870

1,390

Date.

May 16
17
27

28
July 6
Aug. 10

Made by   

Lasley Lee
Nicolai Aall.
.....do.................
.....do.................
.....do.................

.do... . . .

Gag» 
height.

Feet. 
4.07
4.01
3.44
5.12
4.09
3.88
3.55

Dis 
charge.

Sfc.-ft. 
1.610
1,500

919
3,070
1,620
1,890

987

Daily discharge, in second-feet, of Sauk River above Whitechuck River, near Darrington, 
Wash., far the year ending Sept. SO, 1918.

Day.

1... ..........
2.............
3.............
4.............
5.............

6.............
7.............
8.............
9.............
10.............

11.............
12.............
13.............
14.............
15.............

16.............
17.............
18.............
19.............
20.............;
21.............
22.. ...... . .
23.............
24.............
25.............

26.............
27.............
28.............
29.............
30.............
31.............

Oct.

670

390

330

249
230
272
347

484
447
369
317
300
292

Nov.

388
392

1,300
1,330

825

871
650
546
479
432

417
432
417
374
351

321
304
284
272
550

958
638
511
442
432

379
432
594
4S4
540

Dec.

500
447
458
600
484

463
407
583 484'
479

678
«38

2,580
5,020
3,320

5,620
4,110

iMoo
6,050
3 fJQf\

2,350
3,910
2,650
1920
1,540

1,710
6,020
8,000

17,400
7,810
7 9503

Jan.

7,380
4,420
3,770
4110
3,770

3,520
3 280
2,720
% 200
1,790

1,720
1 920
1,680
1,540
1,430

1,330
1,660
2,580
1,«60
1 480

1,280
1,200
1,150
1,640
1,380

1,200
1,080
1,100
1,060

966

Feb.

848
OOK

848
1,410
2,000

i oan
1,860
1,360
1,190
2,000

1,580
1 280
1 040'889

800

736
668
632
576
536

503
483
490
464
461

464
433
421

Mar.

408
414
AO8.378'
373

356
338
333
327
322

317
332
317
311
322

361
414
683
590
668

800
1.480
1,170
2,000
2,210

1,560
1,160
1,010

970
1,110
1,250

Apr.

1.120
QTrt
SSR

816
776

760
768
*24

1,320
3,130

1,570
1.460
1,320
1,160
1,050

981
925
848
824

1,060

1,720
i Qan
1,860
1,860
1,680

1,450
1,330
1,340

[-1,550

May.

2,100

1,330
1,2TO

1,30&
1,460
1,720
1,860
1,790

1,650
1,540
1,460
1,360
1 90fl

1,190
1,080
1,040
1.000

952

925
916

1,000
1.500
1,930
2 280

June.

1,860
1,520
i sun
1,210
1^520

2,140
3,130
3,130
3,050
3,798

3,150
3,050
3,450
3,13d
2,360

2,210
2,580
2,070
2,070
2/30)

2,890
2,970
2,810
2,510
2,210

2,070
2,000
1,720
1,560
1,680

July.

1,790
1,720
1,500
1.390
1'430

t Ann
1 44ft
1 Sfifl
I 790
2,000

1,300
1,140
1080
1.260
1,530

1,580
1,630
1,630
1,300
1 040

934
824
800
784
776

816
792
744
760
784
720

Aug.

784
1,010

705
611
569

576
569
569
625
952

1,010
720
61859D'

625

604
563
752
872
661

604
.690

713
653
590

563
509
458
439
451
483

Sept.

496
451
396
373

340

330

300

250

306
338

NOTE. Braced figures sbow mean discharge for periods indicated, baaed on flow at near-by stations.
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Monthly discharge of Souk River above Whitechuck River, near 
the year ending Sept. SO, 1918.

[Drainage area, 152 square miles.]

Month.

November... .....................

January
February .........................
March.... .
April..............................
May...............................
June..............................
July...............................
August............................

The year.. ..................

Discharge hi second-feet.

Maximum.

1,330 
17.400 
7,380 
2,000 
2,210 
3,130

3,790 
2.000 
1,010 

496

17,400

Miniminn.

272 
383
871 
421 
311 
760 
916 

1,210 
720 
439

Mean.

421 
545 

3,510 
2,160 

954 
732 

1,290 
1,570 
2,390 
1,230 

650 
323

1,320

Per 
square 
mile,

2.77 
3.59 

23.1 
142 
6.28 
4.82 
8.49 

10.3 
15.7 
8.09 
4.28 
2.12

&6S

Run-off.

Inches.

3.19 
4.00 

26.68 
Ift. 37 
6.54 
5.56 
9.47 

11.87 
17.52 
9.33 
4.93 
2.36

117. 77

Acre-feet.

25,900 
32,400 

316,000 
133,000 
53,000 
45,000 
76,800 
96,500 

142,000 
75,600 
40,000 

. 19,200

955,000

SATTK RIVEa AT DARSINGTON, WASH.

LOCATION. In SE. J sec. 24, T. 32 N., R. 9 E., half a mile southeast of Darrington, 
Snohomish County, 2£ miles below Clear Creek, and 23 miles above mouth ol 
river.

DRAINAGE AREA. 293 square miles (measured on topogmpUcjaaps}.
RECORDS AVAILABLE. June 15, 1914, to September 30, 1918.
GAGE. Vertical and inclined staff on left bank; installed January 7, 1918; read by 

Paul Schmidt. Previous gage, vertical staff at same site and datum; washed out 
December 17, 1917.

DISCHARGE MEASUREMENTS. Made by wading or from suspension bridge 700 feet 
below gage.

CHANNEL AND CONTROL. Bed composed of gravel and large boulders; shifting during 
high water. No well-defined control. Left bank at gage high and not subject 
to overflow; right bank flat and subject to overflow at extremely high stages. 
Stage of zero flow, estimated September 13, 1918, as  1.2 feet.

EXTREMES OF DISCHARGE. Maximum stage during year, determined by levels to high- 
water mark 15.0 feet at 9 a. m. December 29 (discharge, 36,000 second-feet); 
minimum stage recorded, 1.02 feet October 23 (discharge, 400 second-feet).

1914-1918: Maximum stage same as above; minimum stage recorded, 0.78 foot 
September 28-29, 1915 (discharge, 340 second-feet).

ICE. Stage-discharge relation not affected by ice.
DIVERSIONS. None.
REGULATION. None.
ACCURACY. Stage-discharge relation changed during December floods. Rating curve 

used October 1 to December 17 well defined below 9,000 second-feet; curve used 
December 29 to September 30 well defined below 10,000 second-feet and extended 
to 50,000 second-feet by study of all known floods in the Skagit River basin. Gage 
read to hundredth^ once daily. Daily discharge ascertained by applying daily 
ga|[e height to rating table. Records excellent, except for periods estimated, for 
which they are fair.

COOPERATION. Gage-height record furnished by United States Forest Service.
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Discharge menawremynts of Sank River at Darrington, Wash., during the year ending
Sept. SO, 1918.

Date.

Nov. 11
12

28
Mar. 6
Apr. 27

29
May 16

Made by  

Lasley Lee. ............

T. R. Newell.... .......
.....do.................
.....do.................
J. E. Stewart. .........
.....do.................
Lasley Lee.............

Gage 
height.

Feet, 
1.76
1.78
5.17
3.63
1.96
3.79
4.06
4.05

Dis 
charge.

Sec.-ft. 
709
718

4,570
2,010

648
2,200
2,610
2,590

Date.

May 22
23

8
9

10
Aug. 12
Sept. 13

Made by 

J.E. Stewart. .........
.....do......;..........
.....do.................
.....do.................

T.G.Bedford..........

Gage

Feet. 
3.40
3.49
5.67
5.44
5.54
6.41
2 78

2.00

Dis-, 
charge.

Sec.-ft. 
1.790
1,910
5,320
4,960
5 120
6,990
1,220

606

Daily discharge, in second-feet, of Sank River at Dccrrington, Wash., for the year ending
Sept. SO, 1918.

Day.

1............
2............
3............
4............
5............

6............
7............
8............
9............
10...........

11............
12............
13............
14............
15............

16............
17............
18............
19............
20............

21. ...........
22............
23............
24............
25............

26............
27............
28............
29............
30...........
31............

Oct.

690
1,110
1,500
1,110

850

740
690
640
596
572

572
550
550
550
530

510
510
490
470
418

418
418
400
435
690

740
740
572
530
490
510

Nov.

595
1,040
4,280
2,250
2,120

1,500
1,180
1,340
1,420
1,080

740
740
740
640
595

550
510
550
470

1,110

1,590
1.110

850
790
740

850
975

1,340
975

1 260

Dec.

1,180
850
850
850
910

850
790
740
850
975

1,780
3,830
8,560

10,400
5,750

12,600
7,680

9,400

15,000

Jan.

11,500

5,060
4,280
3,570
2,930

2,930
3,240
2,930
2,640
2,510

2,780
3,240
41100
3,240
2,510

2,380
2,260
2,140
2,510
2,380

1,920
1,710
2,030
1,923
1,710
1,420

Feb.

1,000
1,610
2.640
5,260
5,060

4,660
3,400
2,780
3,240
3,740

2,510
2,260
1,810
1,610
1,420

1,240
1,240
1,160
1.080

930

860
845
830
815
800

785
770
755

Mar.

740
725
710
695
680

655
655
630
630
655

630
630
605
580
605

630
860

1,080
1,610
2,140

2,640
3,400
3,740
4,280
4,660

3,240
2,260
1,810
2,140
2,030
2,030

Apr.

1,920
1,710
1,510
1,420
1,330

1,240
1,510
1,420
1,510
1,710

2,380
2,260
2,030
2,030
2,260

2,140
1,810
1,810
1,810
1,810

3,080
3,080
3,080
2,780
2,510

2,260
2,260
2,260
2,510
2,780

May.

3,080
3,570
4,280
4,470
3,570

2,930
2,510
2,260
2,140
2,140

2,260
2,510
2,780
2,780
2,780

2,510
2,510
2*610
2,260
2,260

2,140
1,810
1,710
1,610
1,510

1,610
1,810
2,140
2,510
3,740
3,080

June.

2,510
2,260
1,920
2,380
3,080

5,060
5,260
4,860
5,680
6,980

5,260
5,890
6,100
4,860
3,740

3,920
3,740
3,240
3,740
4,660

4,100
4,860
4,280
3,920
3,740

3,570
3,080
2,640
2,930
3,240

July.

3,240
2,780
2,260
2,510
2,260

2,380
2,510
2,640
2,780
2,930

2,140
1,920
2,030
3,240
3,240

2,930
3,400
2,780
2,030
1,510

1,610
1,420
1,510
1,510
1,610

1,610
1,510
1,610
1,610
1,420
1,510

Aug.

1,710
1,610
1,240
1,160
1,160

1,160
1,160
1,080
1,160
1,330

1,610
1,240
1,240
1,240
1,330

1,510
1,810
2,140
1,610
1,U»

1,330
1,510
1,420
1,240
1,080

1,000
930
860
828
828
795

Sept.

795
828
828
795
765

735
735
735
708
680

680
680
680
828
735

708
655
605
580
580

556
533
533
511
489

489
533
680
680
605

NOTE. Braced figures show mean discharge for periods indicated; based on comparison of flow at other 
stations in basin. Daily discharge estimated Feb. 22 tof Mar. 4.
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Monthly discharge of Sank River at Damngton, Weak., for the year ending Sept. SO, 1918. 

[Drainage area, 293 square miles.]

Month.

October 4 ..........................
November ........................
December .........................
January ».

March.............................
April..............................
May..............................

July..............................

September. .......................

The year. ...................

Discharge in second-feet.

Maximum.

1,500 
4,280

5,260 
4,660 
3,080 
4,470 
6,980 
3,400 
2,140 

828

Minimum.

400 
470 
740 

1,420 
755 
580 

1,240 
1,510 
1,920 
1,420 

795 
489

400

Mean.

632 
1,130 
7,430 
4,430 
1,970 
1,560 
2,070 
2,570 
4,050 
2,210 
1,270 

665

2,510

Per 
square 
mile.

2.16 
3.86 

25.4 
15.1 
6.72 
5.32 
7.06 
8.77 

13.8 
7.54 
4.33 
2.27

8.57

Run-off.

Inches.

2.49 
4.31 

29.28 
17.41 
7.00 
6.13 
7.88 

10.11 
15.40 
8.69 
4.99 
2.53

116.22

Acre-feet.

38,900 
67,200 

457,000 
272,000 
109,000 
95,900 

123,000 
158,000 
241,000 
136,000 
78,100 
39,600

1,820,000

SOUTH FORK OF SATJK RIVER NEAR BARLOW PASS, WASH.

LOCATION.-r-In NE. £ sec. 27, T. 30 N., R. 11E., 2| miles above confluence with North 
Fork and 5 miles northeast of Barlow Pass, Snohomish County,,

DRAINAGE AREA. 32.7 square miles (measured on topographic mapa).
RECORDS AVAILABLE. October 1,1917, to September 30,1918.
GAOE. Stevens continuous water-stage recorder, on right bank; inspected by Nicolai 

Aall.
DISCHARGE MEASUREMENTS. Made by wading near cable or from cable 75 feet below 

gage.
CHANNEL AND CONTROL. Bed composed of boulders and gravel. Principal control 

100 feet below gage; shifting during high water. One channel at all stages.
EXTREMES OF DISCHARGE. Maximum stage recorded during the year 9.1 feet at 

1.30 a. m. December 29 (discharge, 5,800 second-feet); minimum discharge esti 
mated 40 second-feet on September 25 when recorder was out of order.

ICE. Stage discharge relation not affected by ice.
DIVERSIONS . None.
REGULATION. None.
ACCURACY. Stage-discharge relation changed December 29. Rating curve used 

October 1 to December 28, well defined below 200 second-feet, and fairly well 
defined to 2,000 second-feet; curve used December 29 to September 30 well de 
fined below 1,500 second-feet; both curves extended to 5,800 second-feet by 
study of flood-peak discharge at all stations on Sauk and Skagit rivers. Operation 
of water-stage recorder satisfactory except for iour short periods indicated in 
footnote to table of daily discharge. Daily discharge ascertained by applying 
to rating table mean daily gage height determined by inspecting recorder graph 
or, for days of considerable variation in stage, by averaging results obtained by 
applying mean gage heights for shorter intervals. Records good October to 
December, excellent January to September.

COOPERATION. Station maintained in cooperation with American Nitrogen Prod 
ucts Co.
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Discharge measurements of South Fork of Sauls River near Barlow Pass, Wash., during 
tiie period Sept. 25, 1917, to Sept. SO, 1918.

Date.

Sept. 25

9

10
23

Feb. 22
Mar. 5

23
Apr. 6

11

Made by-

Lee and Aall.. .........
Nicola! Aall... .........
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do:. ...............

sat.
Feet. 

1.36
1.76
1.75
3.97
3.13
2.74
2.16
1 04
2.88
2.55
2.68

Dis 
charge.

See.-ft. 
89

160
154
856
398
209

Oft
58

275
177
221

Date.

Hay 3
18
18
25

5
7

10
26

July 18

Made by 

NteolaiAall............

NicolaiAau............
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................

Gage 
height.

Feet. 
3.64
3.02
3.01
2.67
3.20
3.28
3 CJ-

4.14
3.31
3 eyr

Dis 
charge.

8ec.-ft. 
66ft
311
31S
20»
389
422
752
848
44T
44&

Daily discharge, in second-feet, of South Fork of Souk River near Barlow Pass, Wa*h. r 
for the year ending Sept. SO, 1918.

Day.

1.. ............
2..............
3..............
4.. ...... ......
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
1s
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

121
315
860
243
182

149
124
109

100

TO

65
66
62
70

116

159
134
103
88
81
87

Nov.

132
140
613
540
424

352
250
194
156
136

130
132
126
112
100

90
85
79
77

247
A*n
252
t7S
145
137

116
134
204
160
189

Dee.

160
134
140
175
136

123
104
88

136
123

163
163

1,050
1.410

948

1,500
1,160
3,300
1,300

6S4

502
1,160

648
444
358

518
2,000
2,490
4.420
1,870
2,430

Jan.

1,890
oon
882

1,050
Q34

QftS

612
471
381

353

350

412
658
440
332
OfiQ
OOQ

233
Oeft

220

152

Feb.

148
140
152
382
SOS

471
425
295
277
509

372
283
233
194
174

159
146
132
120
115

109
103
97
88
88

86
79
75

Mar.

75
72
68
66
60

57
55
54
52
52

52
51
48
AX

52

62
98

154
150
172

210
381
283
595
599

386
295
265
262
332
344

Apr.

287
228
201
187

176
180
236
JAO

471

410
367
310
269
233

228
225
199
211
332

509
520
487
482
410

349
332
340
395
44&

May.

dsn
498
637
780
600

466
381
S40
306
291

306
353
420
410
881

353
332
319
302
306

272
246
242
228
206

204
219
281
420
542
565

June.

425
336
291
323
461

64S
801
752
7fi7

1,020

851
794
875
719
531

487
577466'
482
553

686
706
655
548
487

471
466
372
327
367

July.

415
405
344
323
349

340
358
386
455
461

336
272
259
11 Q
420

461
487
461
38i
295

262
228
217
206
206

242
219
211
225
225
217

Aug.

252
331
217
183
163

, 161
163
163
187
392

372
239
197
189
192

194
178
258
299
219

189
222
22S
209
185

176
159
138
132
136
146

Sept.

154
140
126
114
inn

<> 101
105
10»
103
107

109
109
107
105
105

10S
105
103
101
99

58
52

60

NOTE. Braced figures show mean discharge tar periods indicated, based on flow at other stations in basin.



SKAGIT BITER BASIN.

discharge of South Fork of 8auk River near Barlow Pass, Wotk., for the year 
. ending Sept. SO, 1918.

[Drainage area, 32.7 square miles.]

Month.

October.. .........................

April.............................
May..............................
June.. ............................
July..............................

The year ....................

Discharge in second-feet.

Maximum.

360 
613 

4,420 
1,890 

509 
599 
520 
780 

1,020- 
487 
392 
154

4,420

Minimum.

77 
98 

152 
75 
48 

176 
204 
291 
206 
132

Mean.

118 
202 
963 
498 
213 
176 
322 
376 
575 
322 
209 
93-5

340

Per 
square 
mile.

3.61 
6.18 

29.4 
15.2 
6.51 
5.38 
9.85 

11.5 
17.6 
9.85 
6.39 
2.86

10.4

Run-oft.

Inches.

4.16 
6.90 

33.89 
17.52 
6.78 
6.20 

10.99 
13.26 
19; 64 
11.36 
7.37 
3.19

141.26

Acre-feet.

7,260 
12000 
69,200 
30,600 
11,800 
10,800 
19,200 
23,100 
34,200 
19,800 
12,900 
5,560

249,600

BAKER RIVER BELOW ANDERSON CREEK, NEAR CONCRETE, WASH.

LOCATION. In SE. % sec. 30, T. 37 N., B, 9 E., 350 feet below Anderson Creek, a 
quarter of a mile above Baker River ranger station, ana 11 roilea above Concrete, 
Whatcom County.

DRAINAGE AREA. 184 square miles (measured on topographic maps).
HECORDS AVAILABLE. September 10, 1910, to September 30, 1918.
GAGB. Stevens continuous water-stage recorder, on left bank, installed September 

24,1915; inspected by G. C. Burch and W. L. Stilwell. Previous gages as follows: 
September 10 to November 19,1910, vertical staff at trail bridge one-eighth mile 
above Anderson Creek; readings reduced to datum of gage installed October 22,1910, 
by means of relation curve; October 22, 1910, to September 4, 1913, vertical and 
inclined staff gage on left bank, 30 feet above present gage; September 30, 1913, 
to September 23, 1915, one inclined and two vertical sections at practically the 
same site as the gages previously used but at different datum. Water-stage 
recorder referred to datum of staff gage last used, but slight change in location 
changed the rating.

DISCHARGE MEASUREMENTS. Made from cable 300 feet above gage.
CHANNEL AND CONTROL. Bed composed of boulders and gravel over bedrock; not 

likely to shift except during extremely high water. No well-defined control. 
Bight bank high and rocky; left bank fairly high, wooded, subject to overflow at 
about 11-foot stage.

EXTREMES OP DISCHARGE. Maximum stage recorded during year, 13.7 feet at 
12.30 p. m. December 29 (discharge, 36,800 second-feet); minimum stage recorded 
2.43 feet at 4 p. m. March 13 (discharge, 502 second-feet).

1910-1918: Maximum stage same as above; minimum stage recorded, 2.6 feot 
February 27 and March 1, 1911 (discharge, 410 second-feet).

ICE. Stage-discharge relation not affected by ice.
DIVERSIONS. None.
REGULATION. None.
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ACCURACY. Stage-discharge relation changed December 29. Eating curves well 
defined below 10,000 second-feet; extended above. Operation of water-stage 
recorder satisfactory except as indicated in footnote to table of daily discharge. 
Daily discharge ascertained by applying to rating table mean daily gage height 
determined by inspecting recorder graph, and for a few days during the year 
when there was considerable variation in stage by averaging results obtained by 
applying mean gage heights for shorter intervals. Records good except for 
September, for which they are poor.

COOPERATION. Station maintained in cooperation with United States Forest Service.

Discharge measurements of Baker River below Anderson Creek, near Concrete, Wash., 
during the year ending Sept. SO, 1918.

[Made by J. E. Stewart.]

Date.

May 4.......................

6.......................

Gage
height.

Feet. 
6.09
5.47
5.08

Dis 
charge.

Sec.-ft. 
4,710
3,390
2,850

Date.

11.......................
11.......................

Gage 
height.

Feet. 
7.14
6.40
6.39

Dis 
charge.

8ec.-ft. 
8,060
5,850
5,720

Daily discharge, in second-feet, of Baker River below Anderson Creek, near Concrete, Wash., 
for the year ending Sept. 30, 1918.

Day.

1. ...........
2............
3............
4............
5............

6............
7............
8............
9............

10............

11............
12............
13............
14............
15............

16...........
17............
18............
19............
20............

21............
22............
23............
24............
25............

26............
27............
28............
29............
30............
31............

Oct.

3,000

1,300

1,010
1,040

943

850
765
713
665
665

850
738
688
713
765

792
821
738
738
713
765

Nov.

975
1,720
9,110
5,410
3,470

2,640
1,840
1,460
1,180
1,140

1,110
1,140
1,040

943
850

792
765
738
765

4,380

6,290
3,210
2,160
1,540
1,370

1,140
1,330
1,640
1,460
1,500

Dec.

1,370
1,220
1 140
l'220
1,110

1,040
Q71
Oil

1,040
1,010

1,040
1,010
1,940
5,410
5,240

11,400
6,660

11,400
8,760
3,980

2,710
2,340
1,840
1,540
1,410

1,840
6,360

19 Qflfl

27,400
16,800
19 200'

Jan.

20,200
15,200
f o OAA

13,100
10 Eftft

9 n^n
a VAfi

7,260
4,160

2,390
2,580
2,220
2,110
2,000

1,950Q ruin
7,950
6,610
3,820

2,520
a 2, 330
»2,140

1,950
2,060

1,950
1,850
1,700
1,660
1,610
i HAH

Feb.

1,560
1 Sftft '

1 KM\

2,060
2,110

2,110
2,110
1,700
1 ftftft

2,160

1,750
1,480
1,250
1,090

987

912
Qft*>

801
749
730

718
718
724
700
688

682
626
615

Mar.

620
605
586
577
555

538
522

  522
MO

516

512
516
505
512
522

591
760

1,210
1,050

1,660
2,450
9 nftft
3,680
1 9.411

2,330
i ssft
1,660
1,610
1,900

ol,800

Apr.

1, 200

1,520

2^280

1,850
ol,640
1,430

ol,320
1,210
1,170

ol,100
ol,100

3,000
2,850
2,640
2,580
2,220

1,950
1,950
2,060
2,390
2,640

May.

2,780
3,000
4,040
4,900
3,710

2,780
2,330
2,110
2,000
2,000

2,220
2,520
2,710
2,850
2,780

2,710
2,450
2,280
2,110
1,950

1,700
1,560
1,480
1,380
1,300

1,340
1,480
2,000
2,580
3,330
1 Q3fl

June.

2,780
2,220
I QflA

2,000
9 fun

3, no
5,160
5,160
5,710
7,780

6,000
5,430
6,300
5,300
3,610

3,330
3,930
3,330
3,510
3,930

5,160
5,430
4,900
4,040
3,510

3,510
3,330
2,850
2,850
3,240

July.

3,510
3,330
*> ftRn
2,780
2,850

2,850
i f\sn
3,420
4,160
4,400

3,080
2,640
2,580
3,080
4,040

4,400
4,520.
4,280
3,420
3,420

2,780
2,390
2,330
2,330
2,450

2,450
2,330
2,390
2,450
2,390
2,520

Aug.

2,580
2,330
2,000
1,850
i onn

1,850
i snn
1,900

1,900

1,480
2,330
2,060
1,750

1,610
1,850
1,950
1,900
1,800

1,610
1,380
1,300
1,430
1,560
1,800

Sept.

1,500

1,400

1,300

a Estimated or interpolated.
NOTE. Braced figures show mean discharge for periods indicated, based on flow at stations on Sauk 

and Skagit rivers.
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Monthly discharge of Baker River below Anierson Creek, near Concrete, Wash,, for t6e year 
t ending Sept. SO, 1918.

[Drainage area, 184 square miles.1

Month.

October ...........................

December. ........... t ............
January ...........................
February. ........................

April..............................
May..............................
June..............................
July..............................

September ........................

The year ....................

Discharge in second-feet.

Maximum.

9,110 
27,400 
20,200 
2,160 
3,240 
3,000 
4,900 
7,780 
4,520 
2,580

27,400

Minimum.

665 
738 
911 

1,560 
615 
505

1,300 
1,900 
2,330 
1,300

505

Mean.

1,320 
2,100 
5,230 
5,280 
1,240 
1,180 
1,800 
2,460 
4,080 
3,080 
1,850 
1,400

2,600

Per 
square 
mile.

7.17 
11.4 
28.4 
28.7 
6.74 
6.41 
9.78 

13.4 
22.2 
16.7 
10.1 
7.61

14.1

Run-off.

Inches.

8.27 
12.72 
32.74 
33.09 
7.02 
7.39 

10.91 
15.45 
24.77 
19.25 
11.64 
8.49

191.74

Acre-feet.

81,200 
125,000 
322,000 
325,000 
68,900 
72,600 

107, 000 
151,000 
243,000 
189.000 
114,000 
83,300^

1,880,000

UPPER COLUMBIA RIVER BASIN.

MAIN STREAM. 

COLUMBIA BJVEB AT TRAIL, BRITISH COLUMBIA.

LOCATION. At highway bridge at Trail, 15 miles above international boundary and 
mouth of Clark Fork and 18 miles below mouth of Kootenai Kiver.

DRAINAGE AREA. 34,000 square miles. (Measured by Hydrometric Survey of 
British Columbia).

KECORDS AVAILABLE. April 18, 1913, to September 30, 1918.
GAGE. Chain gage installed on bridge in June, 1913; read by C. A. Broderick.
DISCHARGE MEASUREMENTS. Made from bridge.
CHANNEL AND CONTROL. Riffle control below gage; apparently permanent.
EXTREMES OF DISCHARGE. Maximum daily mean stage recorded during year, 38.4 

feet June 26 (discharge, 274,000 second-feet); Tninimnni daily mean stage recorded, 
8.85 feet March 18 (discharge, 16,200 second-feet).

1913-1918: Maximum stage recorded, 41.6 feet June 14-15, 1913 (discharge, 
312,000 second-feet); minimum stage recorded, 7.40 feet March 28,1917 (discharge, 
9,600 second-feet).

ICE. Stage-discharge relation not affected by ice.
DIVERSIONS. A small amount of water is diverted above the station.
REGULATION . None.
ACCURACY. Stage-discharge relation permanent. Rating curve well defined belpw 

and fairly well defined above 150,000 second-feet. Gage read twice daily to 
hundredths. Daily discharge ascertained by applying mean daily gage height 
to rating table. Records good for discharge below 100,000 second-feet and fair 
above.

COOPERATION. Complete reoord furnished by Hydrometric Survey of British Co 
lumbia.

The following discharge measurement was made by G. K; Beeston: 
April 3,1918: Gage height, 11.02 feet; discharge, 28,100 second-feet.
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, in second-feet, of Columbia River at Trcdl, British Columbia, for 
ending Sept. SO, 1918< ^

Day.

1.. ........
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9..........
10..........

11..........
'12..........
13..........
14..........
IS..........

16.......... 
17... .......
18..........
19.......... 
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29.......... 
30.......... 
31..........

Oct.

56,700 
55,400 
54,700 
55,500 
56,900

58,000 
60,500 
62,800 
63,800 
64,400

64,800 
64,200 
63,400 
62,400 
60,800

59,200 
57,500 
55,600 
53,600 
51,600

49,600 
47,900 
46,400 
44,900 
50,000

42,500 
41,400 
40,300 
39,200 
38,100 
37,000

Nov.

36,000 
35,200 
34,600 
34,000 
33,500

32,900 
32,400 
31,800 
31.100
30,800

30,800 
30,400 
29,900 
28,700 
28,100

27,700 
27,300 
28,900 
26,400 
25,900

25,300 
25,700 
28,200 
28,700 
T 100

27,600 
28,100 
28,700 
29,100 
29,500

Dec.

30,100 
30,600 
31,100 
31,200 
30,700

30,300 
29,900 
29,400 
29,000 
28,600

28,300 
27,900 
27,700 
27,500 
27,200

26,900 
26,700 
26,500 
26,300 
28,000

25,700 
25,2£» 
24,900 
24,700 
24,500

24,300 
24,000 
23,900 
23,800 
23,600 
23,800

Jan.

24,100 
24,600 
25,200 
26,100
27,500

29,100 
30,800 
31,400 
31,800 
31,700

31,400 
31,000 
30,500 
35,100 
28,700

29,400 
29,200 
29,000 
28,700 
28,300

27,800 
27,400 
27,000 
28,500 
28,200

25,900 
25,600 
25,200 
24,900 24,600I 
24,200

Feb.

23,900 
23,600 
23.300 
23,000
22,700

22,500 
22,300 
22,100 
21,900 
21,700

21,500 
21,300 
21,100
20,900 
20,700

20,500 
20,300 
20,000 
19,800 
19,600

19,400 
19,200 
19,000 
18,800 
18,500

18,400 
18,200 
18,200

Mar.

18,'000 
18,400 
18,300 
18,200 
18,100

17,400 
17,400 
17,200 
17,100 
17,000

16,900 
16,800 
16,700 
16,600 
16,500

16,400 
16,300 
16,200 
16,300 
16,500

16,400 
17,400
18,000 
18,700 
19,500

20,400 
21,300 
22,300 
23,500 
24,800 
26,200

Apr.

26,200 
27,000 
27,400 
27,700 
28,800

29,800 
30,900 
31,900 
33,000 
34,200

35,300 
36,600 
37,500 
38,700 
39,900

41,400 
42,300 
43,500 
44,600 
46,100

47,300 
48,500 
50,100 
51,600 
53,100

§4,708 
56,200 
57,700 
69,800 
62,800

May.

67,000 
72,000 
77,900 
84,500 
90,400

96,000 
102,000 
105,000 
109,000 
110,000

111,000 
114,000 
116,000 
118,000 
128,000

130,000 
131,000 
133,000 
134,000 
134,000

134,000 
134,000 
134,000 
131,000
125,000

124,000 
120,000 
.114,000 
113,000 
112,000 
112,000

June.

113,000 
114,000 
116,000 
116,000 
116,000

117,000 
119,000 
122,000 
126,000 
135,000

148,000 
162,000 
183,000 
203,000 
216,000

228,000 
236,000 
244,000 
252,000 
257,000

262,000 
266,000 
268,000 
270,000 
272,000

274,000 
272,000 
268,000 
263,000 
252,000

July.

243,000 
234,000 
222,000
210,000 
205,000

200,000 
196,000 
190,000 
188,000 
188,000

189,000 
190,000 
190,000 
189,000 
188,000

186,000 
185,000 
184,000 
182,000 
182,000

182,000 
181,000 
179,000 
177,000 
173,000

169,000 
164,000 
158,000 
152,000 
148,000 
144,000

Aug.

140,000 
140,000 
139,000 
136,000 
135,000

133,000 
131,000 
129,000 
127,000 
125,000

124,000 
121,000 
116,000 
113,000 
109,000

106,000 
104,000 
103,000 
102,000 
100,000

98,600 
97,200 
88,300 
96,000 
96,000

96,000 
98,800 
97,600 
97,600 
97,300 
95,200

Sept.

93,200 
91,000 
89,000 
86,800 
84,800

82,800 
81,000 
79,900 
79,200 
78,300

77,300 
76,200 
75,OQO 
74200 
73,800

73,400 
73,000 
72,500 
72,000 
71,600

71,200 
70,700 
70,400 
70,000 
69,500

69,000 
68,500 
67 90n 
67,400
67,000

Monthly discharge of Columbia River at Trail, British Columbia, for the year ending Sept.
30, 1918.

[Drainage area, 34,000 square miles.]

Month.

October. ..........................
November. .................. . ..
December. ........................
January ..........................
February. ........................
March..................... . . .
April.............................
May..............................

July..............................
August. ..................;.......
September.........'...............

Discharge in second-feet. . -

Maximum.

64,800 
36,000 
31,200 
31,800 
23,900 
26,200 
62,800 

134,000 
274,000 
243,000 
140,000 
93,200

274,000

Minimum.

37,000 
25,300 
23,600 
24,100 
18,200 
16,200 
26,200 
67,000 

113,000 
144,000 
88,300 
67,000

16,200

Mean.

53,500 
29,600 
27,100 
27,900 
20,800 
18,400 
41,500 

113,000 
200,000 
186,000 
113,000- 

75,900

75,600

Per 
square 
mile.

1.57 
.87 
.80 
.82 
.61 
.54 

1.22 
3.32 
5.88 
5.47 
3.82 
2.23

2.22

Kun-off.

Inches.

1.81 
.97 
.92 
.95 
.64 
.62 

1.36 
3,83 
6.56 
6.31 
3.83 
2.49

30.28

Acre-feet.

3,290,000 
1,760,000 
1,870,000 
1,720.000 
1,180,000 
1,130,000 
2,470,000 
6,960,000 

11,900,000 
11,400,000 
6,960,000 
4,520,000

54,900,000

NOTE. Records published as furnished by Hydrometric Survey of British Columbia.
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COLTTMBIA BIVEB AT VBHNITA, WASH.

LOCATION. In sec. 11, T. 13 N., R. 24 E., at Richmond ferry, half a mile north of 
Vernita and 6 miles below Priest Rapids, Benton County.

DEAINAOB ABBA. 05,500 square miles. (Areas in United States measured on 
topographic maps and United States Geological Survey maps, scale 1:500,000. 
Areas in British Columbia measured on Department of the Interior railway-belt 
maps, scale 1:500,000; Department of Mines, West Kootenay sheet, scale 1:253,- 
400; and Department of Lands map, 1:1,125,000.)

RECORDS AVAILABLE. Flood heights only, at Wenatchee, 1894 to 1903; continuous 
gage-height record at Wenatchee April 18,1004, to December 81,1910; at Beverly, 
January 1-13,1917; at Vernita, January 14 to September 30j 1918; daily discharge 
ascertained from May 1, 1913, to September 30, 1918. Gage-height record at 
Wenatchee published by United States Weather Bureau.

GAOB. Vertical staff gage in five sections installed on right bank at ferry in October, 
1917. Three additional vertical sections installed at same location in March, 1918. 
All gage readings at Vernita refer to same datum, 388.7 feet above sea level. 
Gage read by J. P. Richmond.

DISCHABGE MEASUREMENTS. Made from standard gaging ear on ferry cable at 
Vernita or. when ice conditions are severe, from railroad bridge at Beverly.

CHANNEL AND CONTROL. Bed composed of gravel and boulders, ffiigh-water control 
Coyote Rapids 6 or 7 miles below gage; low-water control riffle noticeable at low 
stages about three-fourths mile below gage; apparently permanent.

EXTBEMES OF DISCHARGE.  Maximum stage recorded during year, 29.15 feet at 
8 p. m. June 25 (discharge, 432,000 second-feet; minimum stage recorded, 2.49 
feet at 5 p. m. November 24 (discharge, 41,200 second-feet).

1913-1918: Maximum stage recorded, 45.7 feet at Weaatchee, June 15 and 16, 
1913 (discharge, 528,000 second-feet). Minimum discharge, 23,900 second-feet 
(current-meter measurement) January 31, 1917, during period in which stage- 
discharge relation was affected by ice.

Maximum stage recorded at Wenatchee by Weather Bureau and Great Northern 
Railway Co., 58.0 feet June 7, 1894 (discharge estimated, by extending rating 
curve, at 710,000 second-feet).

ICE. Stage-discharge relation affected by ice except during mild winters. Flow 
estimated from discharge measurements, observer's notea, and weather records.

DIVERSIONS. Some watet is diverted for irrigation.
REGULATION. None.
AocuBACY.-^-Stage-discharge relation permanent; not affected by ice. Rating curve 

well defined. Gage read twice daily to hundredths. Daily discharge ascertained 
by applying mean daily gage-height to rating table. Records excellent.

COOTEBATION. Maintained in cooperation with Washington Irrigation & Develop 
ment Co.

Discharge measurements of Columbia River at Vernita, Wash., dwrmff ike year ending
Sept, SO, 1918.

Date.

Oct. 23
Dec.- 4

5 
Jan. 22 

23

' Made by 

T. R. Newell...........
.....do.....................:do.. ...............
.....do.................

 ».
Feet. 

6.12
2.99
3.04 
8.54 
8.36

Dis 
charge.

Sec.-ft. 
68,400
44.100
44,800 
88.200 
87,800

Date.

Feb. 7
21

Mar. 14 
Apr. 20 
May 14

Made by 

T.R. Newell..........
.....do.................
.....do................. 
.....do................. 
K. B. Kflgore. . ........

Gage 
height.

Feet. 
5.67
5.09
3.16 

10.70 
20.38

Dis 
charge.

See.-ft. 
63,700
59.800
44 400 

109,006 
887,000

70965 22 wsp 482  5



SURFACE WATER SUPPLY, 1918, PART XII A.

Daily discharge, in second-feet, of Colwnribia, River at Vernita, Wash., for the year ending
Sept. SO, 1918.

Day.

1........
2........
3........ 
4........
5........

6........
7........
8........
9........
10........

11........
12........
13........ 
14........
15........

16........
17........
18........
19........
20........

21........
22........
23........
24........
25........

26........ 
27........
28........
29........
30........
31........

Oct.

77,500 
76,600 
75,700 
75,700 
74,000

73,100 
73,100 
74.000 
75,700 
78,400

81,100 
81,100 
82,000 
82,000 
82,000

80,200 
78,400 
77,000 
75,700 
73,100

70,600 
68,800 
67,200 
66,300 
63,800

63,000 
61,400
59,000 
57,400 
t900 

200

Nov.

53,800 
53,100 
51,700 
51,000 
51,000

50,300 
49,700 
49,000 
48,400 
47,700

47,000 
46,400 
46,400 
46,400 
45,700

44,400 
43,800 
43,100 
43,100 
42,500

41,300 
41,900 
41,300 
41,300 
41,300

41,900 
41,900 
41,900 
42,500 
42,500

Dec.

43,100 
43,100 
43,800 
44,400 
44,400

44,400 
45,100 
44,400 
43,800 
43,800

43,100 
42,500 
42,500 
42,500 
43,800

44,400 
44,400 
45,700 
55,200 
54,500

51,700 
50,300 
48,400 
52,400 
54,500

55,900 
57,400 
63,000 
68,800 
85,600 
89,200

Jan.

92,000 
102,000 
105,000 
111,000 
117,000

119,000 
119,000 
120,000 
119,000 
118,000

117,000 
115,000 
112,000 
111,000 
109,000

105,000 
103,000 
101,000 
97,800 
94,900

91,100 
89,200
87,400 
85,600 
83,800

82,000 
81,100 
79,300
78,400 
77.500 
74,000

Feb.

71,400 
69,700 
68,000 
65,400 
64,600

63,800 
63,800 
65,400 
64,600 
64,600

63,800 
64,300 
63,800 
63,800 
63,800

63,800 
63,000 
62,200 
61,400 
59,800

59,000 
57,400 
55,200 
52,400 
51,000

51,700 
51,700 
50,300

Mar.

49,700 
49,700 
49,700 
49,700 
49,700

49,700 
49,000 
48,400 
47,000 
46,400

46,400 
45,700 
45,100 
45,700 
45,700

46,400 
47,000 
47,000 
47,000 
47,000

48,400 
49,000 
49,700 
49,700 
51,700

53,800 
55,200 
58,200 
61,400 
63,000 
66,300

Apr.

69,700 
73,100 
74,800 
76,600 
78,400

79,300 
80,200 
80,200 
81,100 
82,900

85,600 
88,300 
93,000 
96,800 
101,000

103,000 
106,000 
107,000 
109,000 
110,000

112,000 
116,000 
122,000 
126,000 
131,000

133,000 
137,000 
138,000 
142,000 
145,000

May.

152,000 
157,000 
169,000 
179,000 
188,000

196,000 
208,000 
213,000 
219.000 
222,000

227,000 
231,000 
236,000 
243,000 
252,000

259,000 
267,000 
272,000 
274,000 
272,000

272,000 
272 000 
268,000 
267; 000 
263,000

255,000 
250,000 
245,000 
238,000 
234,000 
234,000

June.

234,000 
234,000 
234,000 
229,000 
227,000

227,000 
229,000 
236,000 
245,000 
254,000

268,000 
282,000 
298,000 
321,000 
341,000

364,000 
377,000 
389,000 
400,000 
407,000

414,000 
421,000 
426,000 
428,000 
430,000

430,000 
430,000 
&,000 
423,000 
416,000

July.

405,000 
391,000 
380,000 
366,000 
354,000

339, 000 
328,000 
315,000 
302,000 
294,000

288,000 
282.000 
280,000 
278,000 
278,000

276,000 
274,000 
268,000 
265,000 
263,000

261,000 
259,000 
259,000 
255,000 
252,000

245,000 
239,000 
231000 
222,000 
214,000 
206,000

Aug.

200,000 
194,000, 
190,000 
187,000 
185,000

185,000 
184,000 
181,000 
176,000 
172,000

168,000 
165,000 
162,000 
158,000 
154,000

150,000 
145,000 
142,000 
138,000 
134,000

133,000 
131,000 
130,000 
128,000 
127,000

126,000 
125,000 
125,000 
128,000 
126,000 
125,000

Sept.

124,000 
122,000 
119,000 
117,000 
115,000

113,000 
110,000 
107,000 
105,000 
103,000

101,000 
99,700 
98,700 
97,800 
95,800

94,900 
94,000 
94,000 
93,000 
91,100

91,100 
90,200 
89,200 
88,300 
88,300

88,300 
88,300 
88,300 
87,400 
86,500

Monthly discharge of Columbia River at Vernita, Wash., for the year ending Sept. SO, 1918. 

[Drainage area, 95,500 square miles.]

Month.

April..............................
M&y.. ............................

July..............................

The year. .... 1 ..............

Discharge in second-feet.

Maximum.

82,000 
53,800 
89,200 

120,000 
71,400 
66,300 

145,000 
274,000 
430,000 
405,000 
200,000 
124,000

430,000

Minimum.

55,200 
41,300 
42,500 
74,000 
50,300 
45,100 
69,700 

152,000 
227,000 
206,000 
125,000 
86,500

41,300

Mean.

72,100 
45,700 
50,800 
99,900 
61,400 
50,300 

103,000 
233,000 
335,000 
286,000 
154,000 
99,400

133,000

Per
square 
mile.

0.755 
.479 
.532 

1.05 
.643 
.527 

1.08 
2.44 
3.51 
2.99 
1.61 
1.04

1.39

Run-off.

Inches.

0.87 
.53 
.61 

1.21 
.67 
.61 

1.20 
2.81 
3.92 
3.45 
1.86 
1.16

18.90

Acre-feet.

4,430,000 
2,720000 
3,120,000 
6,140,000 
3,410,000 
3,090,000 
6,130,000 

14,300,000 
19,900,000
i?;6oo)ooo
9,470,000 
5,910,000

96,200,000

KOOTENAI RIVER BASIN. 

KOOTENAI RIVER AT LIBBT, MONT.

LOCATION. In sec. 3, T. 30 N., R. 31 W., at highway bridge opposite Great Northern
Eailway station at Libby, Lincoln County. 

DRAINAGE AREA. 11,000 square miles. 
RECORDS AVAILABLE. October 13, 1910, to September 30, 1918.



KGOTEKAI BIVEB BASIN.

GAGE. Chain gage on left span of highway bridge; prior to completion of bridge a 
temporary staff gage fastened to an old stump on the right bank at lower side of 
bridge. In February, 1913, gage datum lowered 2 feet; all readings prior to 
change reduced to new datum.

DISCHARGK MEASUREMENTS. Made from highway bridge; prior to erection of bridge 
from ferry cable.

CHANNEL AND CONTROL. Bed of stream composed of small rocks; permanent. No 
well-defined control.

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 14,27 feet at 5.30 
p. m. June 13 (discharge, 77,000 second-feet); minimum stage, 1.6ft feet December 
14 (discharge, 1,960 second-feet).

1910-1918: Maximum stage, 19.17 feet June 21, 1916 (discharge., 130,000 sec 
ond-feet); minimum stage, 1.4 feet February 7, 1914 (discharge, 1,480 second- 
feet). (Previously published as 1,690 second-feet.)

ICE. Stage-discharge relation may have been sh'ghtly affected by ice for short periods 
during winter but the open channel rating table has been applied.

DIVERSIONS. None of importance.
REGULATION . None.
ACCURACY. Stage-discharge relation unchanged since 1910 for open-water flow; 

slightly affected by ice. Rating curve well-defined between 3,400 and 25,000 
second-feet and fairly well defined above 25,000 second-feet. Gage 'read to 
hundredth* twice daily during May and June and once daily at other times. 
Daily discharge ascertained by applying mean daily gage height to rating table 
for open channel. Records good except for short periods during winter when 
there may have been slight ice effect on stage-discharge relation.

COOPERATION. Gage-height records furnished by United States Forest Service.

Daily discharge, in second-feet, of Kootenai River at Libby, Mont., for the year ending
Sept. SO, 1918.

Day.

1.
2.
3.
4.
5.

6.
7.
8.
9.

10.

11.
12.
13.
14.
15.

16. 
17.
18.
19.
20.

21.
22. 
23.
24. 
25.

26.
27.
28.
29.
30.
31...

Oct.

6,250
6,190
6,120
5,280
5,520

5,760
6,120
6,310
6,190
5,700

5,580
5,460
5,280
4,660
4,970

4,910 
4,880
5,050
4,830
4,560

"4,610
4,660 
4,450
4,400 
4,400

4,240
4,350

"4,280
4,200
4,040
4,000

Nov.

3,880
3,920
3,880

o3,920
o3,950

o 3, 980
04,020

3,120
o3,640

4,170

04,120
04,070
«4,020
 3,970
3,970

3,920 
3,730

o3,600
3,460

a3,460

3,460
3,460 
3,510
3,780 

o3,900

4,020
4,070

13,980
3,880
4,020

Dec.

3,760
o3,760

3,760
3,800
3,530

3,310
3,100
2,470

02,540
2,620

4,040
o3,430

2,820
1,960
2,590

o3,300 
4,000
4,770
7,400
8,540

5,520
5,050 

04,830
4,610 
4,100

3,760
3,100
2,740
3,100

o5,770
o8,430

Jan.

11,100
13,700
11,200
10,000
9,210

«8,850
7,490
6,910
5, WO
4,010

4,270
4,020

"3,860
3,690
3,600

3,830 
3,970
4,430
4,370

"4,220

4,070
4,120 
3,830
4,020 
4,020

4,020
o3,760

3,510
3,420
3,120
2,300

Feb.

2,900
2,290

o2,780
3,270
3,710

4,000
4,400
4,500
4,300

o,4,38D

4,450
4,450
4,450
4,000
3,660

3,350 
o3,460

3,570
3,900
2,290

2,250
o2,280 

2,320
o3,060 

3,800

3,800
4,000

o3,950

Mar.

*3,«90
o3,830
o3,770

3,710
3,480

3,480
3,350
3,350
3,3SO

o3,310

3,270
3,350
3,100
3,440
3,400

3,270 
3,540
3,800
4,240
4,750

4,610
4,560 
6,190

o6,250 
6,310

7,400
4,770
4,830
4,660
4,610

o6,890

Apr.

9,170
8,470
7,400
6,940
6,440

6,560
o6,720

6,880
7,260
8,680

7,200
11,800
12,300

ol2,400
12,400

11,600 
10,700
10,100
9,390
8,570

10,700
12,900 
14,800
15,300 
15,700

15,100
13,800
13,400
13,400
14,700

May.

17; 000
20,800
24,400
29,800

033,300

36,800
32,600
28,000
23,700
21,300

24,200
o21,6QO
19,100
22,600
27,200

30,800 
30,000
29,000

026,000
23,000

20,600
19,400 
18,100
17,200 
16,400

ol5,600
14,700
14,200
14,000

ol6,400
18,700

June.

24,600
o23,800
23,000
21,200
19,800

21,400
23,400
28,400

039,900
61,400

66,800
o7l,200
75,600
74,400
75,600

070,500 
65,400
57,800
55,300
52,500

«48,300
44,100 

044,000
44,000 
41,300

39,300
35,000
30,400
25,900

o28,800

July.

21,700
21,400
21,700
21,400
20,400

18,500
019,000
19,500
19,800
19,800

20,500
21,900
20,100
19,200
18,000

17,300 
17,000
16,700
16,800
16,600

ol6,400
16,100 
15,000
13,900 
13,400

13,500
13.300
13,500
13,200
12,700
12,400

Aug.

12,200
12,100
12,100
12,400
12,500

12,100
11,400
10,800
10,400
10,300

010,400
10,400
10,100
10,900
10,500

10,400 
10,300

010,400
10,400
10,500

10,300
9,990 
9,690

09,540 
o9,890

9,240
9,170
9,170
9,100
8,540

08, 610

Sept.

<>8,680
08,740
o8,81(T

8,880
7,790

7,260
7,130
6,880
6,690
6,750

6,750
6,690
6,500
6,560
6,560

6,340 
6,310
6,340
6,220
6,190

6,060
6,190 
6,310
6,440 
6,620

7,010
6,690
6,190
6,090
5,820

a Gage not read; discharge interpolated.
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Monthly discharge of Kootenai River at Libby, Mont., for the year ending Sept. SO, 1918.

Month.

October................................................
November........................................;....
December..............................................
January.. ................. _ ..........................
February.......... ................... _ .............
March. ....
April...................................................
May...................................................
June. .......... ....... ....................... ,,. .........
July. .................................................

September........................... _ . _ *.........

Discharge In second-feet.

Maximum.

6,310 
4,170 
8,540 

13,700 
4,500 
7,460 

15,700 
36,800 
75,600 
21,800 
12,500 
8,880

75,600

Minimum.

4,000 
3,120 
1,960 
2,300 
2,250 
3,100 
6,440 

14,000 
19,800 
12,400 
8,540 
5,820

1,960

Mean.

5,070 
3,830 
4,080 
5,480 
3,560 
4,280 

10,700 
. 22,800 

44,100 
17,400 
10,400 
6,850

11,600

Run-off in 
acre-feet.

312,flOO 
228,000 
251,000 
337,000 
198,000 
263,000 
637,000 

1,400,000 
2,620,000 
1,070,000 

640,000 
408,000

8,360,000

CLARK FORK BASIN. 

CLARK *ORK AT ST. REQIS, MOOT.

In sec, 19, T. 18 N., E. 27 W., at McLeod's ferry at St. Repa> half a mile
below mouth of St. Regie River, Mineral County. 

DRAINAGE ABBA. fNot measured.
RBCORBS AVAILABLE. October 26,1910, to September 30,1918. 
GAGE. Vertical staff in four sections on left bank at old ferry landing; read by Archie

McLeod. 
DISCHARGE MEASUREMENTS. Made from ferry cable at gage prior to 1918; afterward

from highway bridge above mouth of St. Regis River. Flow of St. Regis River
added to obtain flow passing the gage.

CHANNEL AND CONTROL. Bed composed of boulders and gravel; practically perma 
nent. No well-defined control. Banks not subject to overflow. 

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 16.7 feet, June 14
(discharge, 48,400 second-feet); minimum stage recorded, 4.6 feet December 14
and February 1 (discharge, 3,160 eecond-feet). 

1910-1918: Maximum stage recorded, 19.1 feet May-30-31, 1913 (discharge,
62,800 second-feet); minimum stage recorded, 2.9 feet January 4,1912 (discharge,
1,710 second-feet). 

ICE. Stage-discharge relation slightly affected by ice; open channel rating applied
throughout winter. 

DIVERSIONS. Water diverted from several tributaries to irrigate land in Bitterroot
Valley and vicinity of Missoula. 

REGULATION. Practically none. 
ACCURACY Stage-discharge relation practically permanent, except for possibly

slight effect of ice for short periods during winter. Rating curve well defined
between 2,000 and 65,000 second-feet. Gage read once daily to nearest tenth.
Daily discharge ascertained by applying gage height to rating table. Records

The following discharge measurement was made by W. A. Lamb: 
September 24,1918: Gage height, 4.94 feet; discharge, 3,660 second-feet.



CLABK FOBK BASIN.

Daily discharge, in second/eel, of Cl&rk Fork at St. Regis, M<mt.,fof the yean sivKny Sept.
SO, 1918,

I*y.

1. .......
2........
3........
4........
5........

6........
7........
8........
9........

W.. ......

11........
12........
13........
14........
15........

16...;....
17........
18........
19........
20........

21........
22........
23........
24........
25........

26........
27........ 
28........
29........ 
30........
31........

.Oct.

4,230
4 040
£'640
3,850
3,850

3,850
3,670
3,670
3,670
3,670

3,670
3,670
3,490
3,490
3,490

3,490
3,490
3,480
3 490
3,490

3,490
3,490
3,490
3 490
3,490

o3,610
o3,730 
3,850
3,850 
3,490
3 AOO

NOT;

3,850
4 230
4,420
4,420
5,030

4,420
4,420
4,230
4,230
4,040

4,040
3 850
4,040
4,420
4,230

3,850
3,670
3,670
3,490
3,490

3,490
3,490
3,490
3,670
3,490

3,490
3,490 
3,490
3.670 
4,040

D«e.

4,040
4 040
4,230
4,420
4,420

3,670
3,670
3,670
3,490
3,490

3,320
3,320
3,490
3,160
3,490

3,850
4,420
6,120

11,700
12,000

10,800
9,970

12,000
11,400
10,800

9,450
9,700 

14,200
21,000 
23,000
23,800

J*a.

22 600
21 400
21,400

<Jl9,200
17,800

15,600
11400
13 200
12,600
11,100

9,700
8,450
8700
9,200
8,700

8,700
8,200
8,200
8450
7,960

7,480
7^000
7,000
7 000
7,000

7,240
6,780 
6,340
6,560 
6,340
4 040

Feb.

3,160
3,670
4,420
5,240
5,900

6,560
6,780
7,000
6,780
6,340

6,120
6,340
6,120
6,120
5,900

5,240
5,030
5,030
4,820
4,230

4,620
5,240
4,420
5,030
5,240

4,820
5,030 
5,030

Mar.

4,600
4,620
4,620
4,820
4,820

4,820
4.620
4,820
4,620
4.820

4,820
5,030
5,030
6,240
5,240

5,030
5,030
4,4%
6,120
6,560

6,780
7,000
7,960
8.700

10,200

10,800
12,000 
12,300
12,000 
12 000
12,000

Apr.

12,600
12,000
11,700
11, MO
10,800

10,500
10,300
11,400
12,900
12,000

14,500
15,900
15,900
21,000
21,000

16,600
15,900
14,800
14,200
13,800

14,200
14,800
17,000
18,000
34,000

34,000
29,300 
21,000
21,000 
34,000

May,

21 900
44,500
26,300
30,700
36! 000

36,500
33000
34,000
31,600
27,600

35,900
23,800
23,800
24,200
26,700

27,600
27,600
26,700
25,400
23, S»

23,000
21,800
21,860
21,400
21,800

21,400
21,000 
17,000
16,200 
15,900
16,600

Joae.

21,009
29,300'
26,000
17,700
23,000

23,800
27 600
31,600
36,000
40,600

45,000
46,700
47; 800
48,400
47^800

46,200
40,600
35,500
33,100
31,600

29.300
27^200
25,400
23,800
23,000

21,000
29,300 
17,000
15,600 
14,500

Joiy,

13,260
12,300
11,409
10,800
10,200

9,700
9,900
8200
7,480
7, WO

7,720
7,480
7^480
7,240
7,240

7,480
7^720
7,720
7,240
7,000

6,780
6,560
6,349
6,120
5,900

5,900
6 120 
6,340
6,340 
6.120
5,900

Aog.

^886
5 460
5>o
5,030
,5*240

5,460
5,460
5,680
5,460
5,240

5,460
5,430
5,240
5,460
5,460

5,240
C 240
6,680
6,340
6,660

7,900
7^000
7,240
6,780
6,780

6,120
5,900 
5,460
5,460 
5460
4,820

Sept.

, 4,620
4,820
4,620
4,230
4,230

4,230
4,040£040
4,040
8,670

3,850
3,fi7»
3*670
3,670
3,850

3,850
4,230
4,230
4,040
3,850

«,850
i, 670
J. 670
3,850
4,230

4,420
4230 
4,230
4,230 
^ 040

« Gage not read; discharge interpolated. 

Monthly diaeharge of Clark Fork at St. Regi*, Mont., for the year ending Sept. 30, 1918.

Month.

October.................. .................i,. ..........

January ................................................

March .
ApfiL.... .............................................
May....................................................
Juae.............. .................. ..................
July....................................................
August.. ...............................................
September.............................................

Discharge in seeon&-feet.

Maximum.

4,230 
6,030 

23, SOO 
22,600 
7000 

12,300 
34,000 
44,500 
48,400 
13,200 
7,240 
4,820

48,400

M* jninmini t

3,490 
3,490 
3,160 
4,040 
3,160 
4420 

10 500 
15,900 
14500 
5,900 
4,820 
3,670

3,1«T

Mean.

3,650 
3,930
gore

10,500 
5,376 
C820 

17,200 
25,800 
30,800 
7,840 
5,750

10,800

Run-off in 
acre-feet.

224,000 
234JOOO 
496000 
646000 
298,000 
419,000 

1,020,000 
1,590000 
1,830000 

482,000 
, 354,000 

242,000

7,840,000

CLABK FORK NEAK PLAINS, HO1TT.

LOCATION. In lot 7, sec. 7, T. 19 N., B. 26 Wi, at Cooper's ferry 3 miles above Plains
and 7 miles below mouth of Flathead River, Sanders County, 

DRAINAGE ABEA. 19,900 square miles.
RECORDS AVAILABLE. October 28,1910, to September 30,1918. 
GAGE. Barrett & Lawrence water-stage recorder, installed November 28, 1911, at

point 50 feet below chain gage, used previously and referred to same datum;
inspected by A. L. Steiner.
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DISCHARGE MEASUREMENT!!. Made from cable installed April 26, 1917.
CHANNEL AND CONTROL. ]3ed composed of boulders and gravel; permanent. No

well-defined control. 3anks not subject to overflow. 
EXTREMES OF DISCHARGE. Maximum stage during year from water-stag© recorder,

16.45 feet at 11 a. m. June 16 (discharge, 100,000 second-feet); nvinimnTn stage,
3.95 feet at 8 a. m. December 14 (discharge, 5,780 second-feet). 

1910-1918: Maximum stage recorded, 17.9 feet June 5, 1913, and July 2, 1916
(discharge, 115,000 second-feet); minimum stage recorded, 3.6 feet .March 9-10,
1913 (discharge, 5,290 second-feet). 

ICE. Stage-discharge relation not seriously affected by ice; open channel rating
curve used during winter. 

DIVERSIONS. Numerous diversions are made for irrigation from the headwaters of
Clark Fork and tributaries of Flathead Eiver.

REGULATION. Flathead Lajke furnishes natural regulation for part of flow. 
ACCURACY. Stage-discharg^ relation permanent. Rating curve well defined between

5,500 and 60,000 second-feet and fairly well defined above 60,000 second-feet.
Operation of water-stage recorder satisfactory. Daily discharge ascertained by
applying to rating table mean daily gage height determined by inspection of
gage-height graph. Records good.

The following discharge measurement was made by W. A. Lamb: 
September 23,1918: Gage height, 4.76 feet; discharge, 8,640 second-feet.

Daily discharge, in second-feet, of Clark Fork near Plains, Mont., for the year ending Sept.
SO, 1918.

Day.

1.....
2.....
3.....
4.....
5.....

6..... 
7.....
8..,..
9.....

10.....

11.....
12...-.
13.....
14.....
15.....

16.....
17.....
18.....
19,....
20.....

21.....
22.....
23.....
24..... 
25.....

26..... 
27.....
28.....
29.....
30.....
31...-.

Oct.

9,210
9,210
8,800
8,800
8,800

8,800 
8,800
8,800
8,800
8,800

8,800
8,800
8,400
8,000
7,620

7,620
7,620
7,620
7,620
7,620

7,620
7,620
7,620
7,620 
7,620

7,620 
7,620
8,000
8,000
8,000
8,000

Nov.

8,000
8,000
8,400
8,400
8,400

8/000 
8,000
8,000
7,620
7,620

7,620
8,000
8,000
7,620
7,250

7,250
6,890
6,890
6,890
6,890

6,890
6,540
6,890
6,890 
6,890

6,890 
6,890
6,540
6,540
6,890

Dec.

6,890
6,890
7,250
7,250
7,250

6,890 
6,890
6,890
6,890
6,890

6,540
6,540
6,540
5,850
6,890

7,250
7,250
8,800

14,200
16,100

15,600
14,600
16,100
16,600 
16,100

14,200 
14.200
18,100
21 800
26,200
29,600

JJUL

2SJ900
29 600
28,900
28,200
27,500

26,200 
25,500
24,800
24,800
24,800

24,800
24,200
23,000
20,700
20,700

20,200
19,600
19,100
19,100
18,600

18,100
17,600
17,100
17,100 
17,100

17,100 
17,100
16,600
16,100
15,600
12,800

Feb.

10,900
10,500
11,800
12,800
14,200

14,600 
15,600
16,100
15,600
14,600

14,200
13,700
13,700
13,700
13,200

11,800
11,800
11,400
12,800
12,800

12,800
12,800
12,300
11,800 
12,800

11,800 
11,800
11,400

Mar.

10,900
10,900
10,900
10,900
10,900

10,900 
10,900
10,500
10,500
10,500

10,100
10,500
10,500
10,900
10,500

10,600
10,500
10,500
11,400
11,800

12,300
12,800
13,200
14,200 
15,600

16,600 
17,600
18,100
18,100
18,100
18,400

Apr.

19,100
19,600
19,100
18,600
18,100

18,100 
18,100
18,100
18,600
20,200

21,800
23,600
24,200
26,200
28,200

28,200
28,200
28,200
27,500
26,800

27,500
28,900
31,100
32,600 
31,200

35,800 
35,000
35,000
35,800
36,600

May.

39,800
43,800
48,100
54,300
61,600

67,200 
69,100
68,200
67,200
64,400

61,600
58,900
58,000
58,000
60,700

63,500
64,400
63,500
62,600
60,700

58,900
57,100
54,300
52,500 
51,600

50,800 
49,000
48,100
46,400
44,700
44,700

June.

47,200
47,200
47,200
47,200
48,100

51,600 
57,100
62,600
68,200
74,800

80,600
87,400
92,400
96,400
98,400

99,500
95.400
89,400
88,400
87,400

85,400
82,500
79,600
77,700 
75,800

72,900 
69,100
66,300
63,500
60,700

July.

57,100
54,300
50,800
49,000
46,400

44,700 
42,200
40,600
39,000
36,600

35,800
34,200
33,400
31,800
31,100

30,400
28,900
28,900
27,500
26,200

24,800
24,200
23,600
23,600 
22,400

21,800 
21,200
20,700
20,700
20,200
19,600

Aug.

18,600
18,100
18,100
17,600
17,100

17,100 
17,100
16,600
16,600
16,100

16,100
15,600
15,600
15,600
15,600

15,100
15,100
15,100
15,100
15,100

15,600
16,100
15,600
15,100 
15,100

14,600 
14,200
13,700
13,700
13,200
13,200

Sept.

13,200
13,200
12,800
12,300
12,30a

11,800 
11,800
11,400
11,400
10,900

10,900
10,500
10,500
10,500
9,630

9,630
9,630
9,210
9,210
9,210

8,800
8,800
8,800
8,800 
8,800

9,210 
9,210
9,210
8,800
8,800
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Monthly diachtorge of Clark Fork near Plains, Mont., for the year ending Sept. SO, 1918.

Month.

October. ...............................................

March... . ..
April...................................................
May....................................................

July....................................................

Discharge in second-feet.

Maximum.

9,210 
8,400 

29,800 
29,600 
16,100 
18,100 
36,000 
69,100 
99,500 
57,100 
18,600 
13,200

99,500

Minimum.

7,620 
6,540 
5,850 

12.800 
10,500 
10,100 
18,100 
39.800 
47,200 
19,600 
13,200 
8,800

5,850

Mean.

8,190 
7390 

11,600 
21,300 
13,000 
12,600 
26,100 
56,600 
73,300 
32,600 
15,700 
10,300

24,100

Run-oft in 
acre-feet.

504,000 
440,000 
713,000 

1,310,000 
722,000 
775,000 

1,550,000 
3,480,000 
4,360,000 
2,000,000 

965,000 
613,000

17,400,000

FEND OREIXXE TrA*r. AT SANDPOINT, IDAHO.

LOCATION. In sec. 23, T. 57 N., R. 2 W. Boise meridian, on west side of lake, at
municipal wharf at Sandpoint, Bonner County. 

DRAINAGE AREA. 22,900 square miles (measured on British Columbia Department
of Lands map, scale I:lr125,000; and United States Geological Survey maps,
scale 1:500,000).

RECORDS AVAILABLE. March 18,1914, to September 30,1918. 
GAGE. Vertical staff in two sections on pile at municipal wharf; read by A. B.

Howard. 
EXTREMES OF STAGE. Maximum stage recorded during year, 21.20 feet June 21;

minimum stage recorded, 5.03 feet November 30. 
1914-1918: Maximum stage recorded 26 feet July 6, 1916; minimum stage

recorded 4.95 feet March 16, 1917. 
ICE. Ice at gage renders observations difficult.
DIVERSIONS. Considerable water diverted from tributaries oi Clark Fork for irri 

gation.
REGULATION. None. 
COOPERATION. Record furnished by United States Forest Service.
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Daily gage height, in feet, of P end Oreille Lake at Sandpoint, Idaho, for the year ending
Sept. SO, 1918,

Day.

1.. ............
2..............
3..............
4..............
5........ ......

ft... .
7..............
8.... ..........
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

5.83
5.81
5.80
5.79
5.78

5.77

5.70
5.67
5.65

5.60
5,58
5.55

5.*50

5.45
5.43
1 41
5.40
5.39

5.37
5.35
5.32
5.31

5.30
5.28

5.25
1 OA

5.23

Nov.

5.22
5.21
5.20

5.19

5.18
5.17
6.17
5.16
5.15

1 14
5.14
R 1 3

5.12

5.12
5.11

i no

5.07

5.05

5.03

Dec.

5.10

5.15

5.16

5.18

1 4(1

6.25

7.00

Jan.

11.20

11.75

11.50

10.86

10.40

Q fi&

9.50

9 -IR

9.00

Feb.
-

8.00
7 on

8.10

a on

fl no

7 nn

Mar.

7.00

6 fin

A wn

6.50

6.70

7 40

Q (V\

Apr.

8.80

Q nn

£ OQ

9.75

10.50

10.85

11.10

11.70

12.50

May.

10 q/l

15.35

16.80

17.05

17.50

17.70

IT tn
17.10

10.70

15.95

June.

is. so
15.50

15.80

16.95

Ifi BA

20.20

21.30

20.75

19.65

July.

19.50

la nn

15.08

13.07

13.60

12.00

11.05

9.90

10.00

Aug.

a not

Q nfl

i'so

a 03

8.00

7.80

7.70

7.70

7.80

Sept.

6.90

6.80

6.80

6.40

6.10

6.00

5.80

5.80

CLARK WOKS. AT METAUKB FAUUS, WASH.

LOCATION. In SE. \ sec. 21, T. 39 N., R. 43 E., three-eighths of & mile above Metaline 
Falls, opposite town of Metaline Falls, Pend Oreille County, 11 miles above inter 
national boundary.

DRAINAGE AREA. 25, 100 square miles. (Areas in United States measured oa United 
States Geological Survey maps, scale 1:500,000; area of Flathead River in British 
Columbia measured on Department of Lands map, scale 1:1,125,000; area of 
Priest River in British Columbia measured on British Columbia map, Nelson 
sheet.)

RECORDS AVAILABLE. November 4, 1908, to September 4, 1910 (gage heights only; 
data insufficient for determination of discharge); October 1, 1912, to September 
30, 1918.

GAGE. Vertical and inclined staff reading from 0 to 55 feet, on right bank; installed 
December 10, 1916; read by M. C. Helmer, W. A. Snure, and C. N. West. Pre 
vious gages as follows: November 4, 1908, to September 4, 1910, on right bank 
about three-quarters of a mile above falls; October 1 to December 27, 1912, on 
right bank just below Sullivan Creek, 500 feet above falls; January 16,, 1913, to 
January 24, 1914, at same site but at different datum; January 25 to February 2, 
1914, temporary gage at different datum; February 12,1914, to December 9,1916, 
vertical and inclined staff on right bank 500 feet above the falls and at different 
datum. All leadings from October 1,1912, to February 2,1914, reduced to datum 
of gage installed February 12, 1914. Although some gages were above Sullivan 
Greek their records give flow below Sullivan Creek by the addition of measured 
flow of creek.

DISCHARGE MEASUREMENTS. Made from cable near gage. Flow of Sullivan Creek 
added to flow measured at cable.
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CHANNEL AND CONTROL. Sensitive control formed by MetalinefFalls, where water
surface drops 20 feet in a distance of 1,200 feet; slightly shifting. Banks high and
not subject to overflow. 

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 31.55 feet June 24
(discharge, 99,100 second-feet); minimum stage recorded, 2.98 feet November
26 (discharge, 9,040 second-feet). 

1912-1918: Maximum stage recorded, 41.2 feet June 16,1913 (discharge, 139,000
second-feet); minimum stage recorded, 0.10 foot December 27, 1916 (discharge,
5,960 second-feet).

ICE. Stage-discharge relation not affected by ice.
'DxvEBSioNB. Numerous small diversions from upper tributaries for irrigation. 
REGULATION . None. 
ACCURACY. Stage-discharge relation for stages below 29 feet (86,700 second-feet)

changed January 6. Rating curves well defined. Gage read to half-tenths once
daily. No diurnal fluctuation. Daily discharge ascertained by applying daily
gage height to rating table. Records excellent. 

COOPERATION. Station maintained in cooperation with Hydiometric Survey of
British Columbia. Gage-height record furnished by Hugh L. Cooper Co.

Discharge measurements of Clark Fork at Metaline Folk, Wash., during the year ending
Sept. SO, 1918.

Date.

May 2

Made by-

It B, Kilg<*«. , .

GftRe 
height.

Feet.
tfl fiA

19.89

Dis 
charge.

Sec.-/*. 
48 400
40'300

Date.

July 1

Mad* by  

. ....do............ ......

Gage 
height.

Fett. 
».35
28.75

Dis 
charge.

8ec.-ft. 
89,380
85,680
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Daily discharge, in second-feet, of Clark Pork at Metaline Falls, Wash., for the year end 
ing Sept. SO, 1918.

Day.

1....
2....
3....
4.,..
5....

6....
7....
8....
9....

M....

11....
12....
13....
14....
15....

16.... 
17....
18....
19....
20....

21....
22....
23....
24....
25....

26....
27....
28..,.
29....
30
31

Oct.

11,700
11.700
11,500
11,700
11,700

11,700 
11,500
11,500
11,500
11,400

11,200
11,200
11,200
11,200
10,900

10,900 
10,600
10,600
10,400
10,200

10,200
10,200
10,100
9,950
9,800

9,650
9,650 
9,650
9,650
9.650
9,800

Nov.

9,800
9,800
9,950
9,950
9,950

9,800 
9,650
9,650
9,650
9,650

9,650
9,650
9,650
9,650
9,650

9,650 
9,350
9,350
9,210
9,070

9,070
9,070
9,070
9,070
9,070

9,070
9,070 
9,070
9,070
9,070

Dec.

9,210
9,070
9,070
9,070
9,070

9,210 
9,210
9,210
9,210
9,210

9,210
9,210
9,350
9,350
9,350

9,500 
9,650
9,950

10,100
10,400

10,900
11,400
12.400
13,400
14,500

15,800
16,600 
17,000
17,900
19,500
21,500

Jan.

24,700
28,600
32,200
35,100
36,800

38,500 
36,600
37,100
36,800
37,400

36,800
36,600
35,500
34,600
33,300

32,800 
32,300
31,800
30,800
30,000

29,300
28,400
27,900
27,400
26,900

26,200
26,000 
25,200
24,600
24,600
24,600

Feb.

23,200
21,900
21,000
20,400
20,200

20,000 
20,200
19,800
20,200
20,200

20,400
20,400
20,600
20,200
20,600

20,200 
20,000
19,800
19,400
18,200

16,200
16,000
16,800
16,600
16,200

11,500
16,200 
17,000
........

Mar.

17,000
17,000
16,800
16,400
15,800

15,800 
15,500
15,500
15,500
15,300

15,100
15,100
14,900
15,100
15,100

15,100 
14,900
15,100
15,300
15,500

15,100
15,600
15,600
16,000
16,800

17,600
18,200 
18,600
19,400
20,400
21,000

Apr.

21,400
22,800
23,600
23,900
24,100

24,100 
24600
24,800
25,200
25,500

25,700
26,400
27,400
28 400
29,300

30,000 
31,300
32,000
32,800
33,300

33,300
34,100
34,600
36,000
36,000

37,700
38,600 
39,400
40,300
41 200

May.

41,900
43.100
44,100
46,400
47,800

50,800 
54,400
58,200
62,700
65,400

67,200
68.600
69,900
69,900
71,800

71,800
72,700
73,600
74,500
75^000

75,500
75,500
74,500
73,600
72,700

71,800
70,900 
69,000
68,100
66,300
64,500

June.

63,600
62,700
61,800
61,400
60,900

60,400 
60,900
60,900
62,700
64,000

66,300
69,500
73,600
78,200
81,100

84,800 
88 600
92,400
94,300
96,200

98,200
98,200
98,600
99,100
98,200

97,200
96,200 
94,300
92,800
90,500

July.

88,100
85,800
82,900
79,200
76,800

74,500 
71 300
«8.600
65,800
63,200

60,000
58,200
55 700
53,600
51,600

50,000 
47,500
45,700
40,600
42,200

40,600
39,100
38,000
36,800
35,700

34,400
33,600 
32,800
31,500
30,500
29,800

Aug.

28,800
28,100
26,200
25,700
25,500

25,000 
24,600
23,900
23 200
22,500

22,300
22,100
21,600
21,200
21,000

20,200 
19,800
19,400
19,000
19,000

18,800
18,600
18,400
18,200
18,000

17,800
17,400 
17,400
17,000
17,000
16,800

Sept.

16,800
16,600
16,200
15 800
15,500

15,100 
14 800
14,600
14,200
14,000

13,700
13,500
13,900
13,000
12,800

12,700 
12,500
12,200
12,000
12,000

11,800
11,700
11,500
11,3^0
11,200

11,000
11,000 
11 000
11,000
11,000

Monthly discharge of Clark Fork at Metaline Falls, Wash., for the year ending Sept. SO,
1918.

[Drainage area, 25,100 square miles.]

Month.

October. ..........................

May...............................

July..............................

The year... .................

Discharge in second-feet.

Maximum.

11,700 
9,950 

21,500 
38,500 
23,200 
21,000 
41,200 
75,500 
99,100 
88,100 
28,800 
16,800

99,100

Minimum.

9,650 
9,070 
9,070 

24,600 
15,500 
14,900 
21,400 
41,900 
60,400 
29,800 
16,800 
11,000

9,070

Mean.

10,700 
9,450 

11,600 
31,300 
19,200 
16,300 
30,300 
64,900 
80,300 
53,000 
21,100 
13,100

30,200

Per
square 
mile.

0.426 
.376 
.462 

1.25 
.765 
.649 

1.21 
2.59 
3.20 
2.11 
.841 
.522

1.20

Run-off.

Inches .

0.49 
.42 
.53 

1.44 
.80 
.75 

1.35 
2.99 
3.57 
2.43 
.97 
.58

16.32

Acre-feet.

658,000 
562,000 
713,000 

1,920,000 
1,070,000 
1,000,000 
1,800,000 
3,990,000 
4,780000 
3,260,000 
1 300,000 

780,000

21,800,000

FLATHEAD LAKE AT POLSON, MONT.

LOCATION. At steamboat dock on southern extremity of lake at Poison, Flathead
County.

RECORDS AVAILABLE. August 23, 1908, to September 30, 1918. 
GAGE. Vertical staff attached to a pile at end of pier; datum 2,803.00 feet above sea

level. (Prior to 1917 this datum was given as 2,800 feet above sea level.)
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EXTREMES or STAGE. Maximum stage recorded during year, 90.3 feet June 17-20 j
minimum stage recorded, 79.0 feet December 16. 

1908-1918: Maximum stage recorded, 92.7 feet July 1, 2, and 4,1916; minimum,
78.5 feet February 16-22, 1913. 

OOOPBRA*ION. Gage heights furnished by United States Reclamation Service.

Daily gage height, in feet, of Flathead Lake at Poison, Mont., for the year ending Sept. SO,
1918.

Day.

1..............
2. .............
3..............
4..............
5..............

...............
7..............
8............
9..............

10..............

11............
12............
13............
14........
15............

16........
17........
18........
19........
20..........

21........
22........
23........
24........
25........

26......
27.........
28..........
29.......... 
30.........
31..........

Oct.

80.0
79.95
79.95
79.9
79.9

79.85
70 Rf\

79.8
79 8
7o 7^

7Q 7*

79.7
70 7

79.65
79.65

7O fi
7O fi

79.55
79.55
79.5

70 fi
7Q 5

W tL

TO ACt

W ix.

79 4
79 4
70 HL.

79.4
7Q 11
70 V\

Nov.

79.35
79.35
79.35
79.3
79.3

79.3
W q

79.3
7Q ^
7Q <l

79.25
79 25
79 25
79.25
79.25

7Q 9£

79.25
7Q 9
7Q *>
7Q *>

7Q 9
7Q 9

W o

W o
7Q 1 *\

W i*;
7Q 1 *\

W 1 ^

79.15
TO 1 1\

Dec.

79.15
79.1
W i
79 1
79 1

79 1
79 1
79 1
79.05
79.05

79.05
79 05
79.05
79.05
79 05

79 0
W HA
70 1
7Q T\

79.2

7O 1
7O i

TO &£l.
79 5
79.55

79 6
79.65
W 7

79.75
TO Q

TO Q

Jan.

80.0
80.2
80.5
80.8
81.1

81.3
81.5
81.7
81 9
01 Q

81 9
81.85
B1 fl£
Of OK

01 Q

81.8
Rl R

81.8
Rl R

81.7

81.6
81.5
81.4
Q-I q
01 A

01 q

81.2
81.15 
81.1
81.05

Feb.

81.0
80.95
80.9
80.85
80.8

Sfl 7*

80.7
80.7
on 7

80.65

80.65
80.6
on a

80.55
SO. 55

Qf\ K

on e

80.45
SO 4
ftA ttL

Sft 3

80.25
Oft *)

80.15
80.15

80.1
en i

$0.05

t

Mar.

80.05
80.0
80.0
80.0
80.0

79.95
79 95
79.95
79.95
79 9

7O Q

79.9
79 9
79 9
70 Q

79 9
79 9
79 9
79 9
79 9

7Q O
79 9
79.95
70 OS
QA A

80.0
80.05
80.05
80.1 
80 1
on i K

Apr.

80.1
80.2
80.3
80.4
80.5

80.6
80.7
80.8
80 9
01 /\

81.1
81.2
81.3
81.4
81.5

81.6
81.8
82.0
on o

82.4

UO K

82.6
CO 7

R9 R

82 9

oq f\
QQ -I

83.2
83.3
83.4

May.

83.6
83.8
84.0
812
84.55

85.25
85 9
86.15
86.35
Oft ce

86.5

QA q
QA O

86.4

86.5
86.6
86.7
oft 7
oo ne

OR 7
QA R

86.5
86.4
Oft 0

86 0
OK Q

85.6
85.4 
85, 2
85.3

June.

85.4
85.5
85.6
85.6
85.6

85.6
85.75
86.0
86.3
86 9

87.5
88.1
88.7
89.3
89 8

on <>
90.3
90.3
on 4
90.3

QA 0

on i
on n
89 8
QQ K

QQ O

89.0
88.8
88.5 
88.2

July.

87.9
87.6
87.2
86.9
86.6

86.3
86.1
85.8
85.6
85.2

85.2
£4.9
84.8
84.6
84.4

04 a

HA n
83.85
QQ 17

83.55

83.4
83.3
83.2
83.1
83.0

82.85
CO 7

82.6
82.5 
82 4
82.3

Aug.

82.2
82.1
82.0
81.9
81.8

81.8
81.7
81.7
81.6
81.6

81.5
81.5
81.4
81.4
81.3

81.3
81.2
81.2
01 0

81.1

81.1
81.1
81.0
81.0
81.0

sn a
80 9
80.8
80.8 
80.8
80.7

Sept.

80.7
80.7
80.6
80.6
80.6

80.5
80.5
80.5
80.4
80.4

80.4
80.3
80.3
80.3
80.2

80.2
80.2
80.1
80.1
80.1

80.0
80.0
80.0
80.0

  79.9

79.9
79.9
79.9
79.9 
79.8

FLATHEAD RIVER NEAR POLSON, MONT.

LOCATION. In sec. 19, T. 22 N., B. 21 W., at Mischell's ferry at Norrisvale, 5 miles 
below Newell tunnel, 15 miles northwest of Ronan, and 12 miles below Poison, 
Flathead County.

DRAINAGE AREA. 7,010 square miles.
RECORDS AVAILABLE. July 23, 1907, to September 30, 1918.
GAGE. Vertical staff in four sections on left bank installed April 9, 1916; read by M. 

Slyapich. Prior to April 9, 1916, chain gage on right bank at same datum.
DISCHARGE MEASUREMENTS. Made from car on ferry cable 80 feet below gage. Ferry 

, cable removed in 1918 and measurements made at highway bridge at Poison 12 
miles upstream.

CHANNEL AND CONTROL. Control at riffle 1,000 feet below gage; permanent. Banks 
not subject to overflow.

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 14.0 feet June 19- 
21 (discharge, 58,400 second-feet); minimum stage, 1.4 feet December 19-20 (dis 
charge, 2,310 second-feet).

1907-1918: Maximum stage recorded, 16.4 feet June 12, 1913 (discharge, 75,400 
second-feet); minimum stage recorded, 1.00 foot March 12, 1917 (discharge, 2,000 
second-feet).
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ICE. Stage-discharge relation not seriously affected by ice, and open channel rating 
applied.

DIVBBSIONS. Several small diversions from tributaries above Flathead Lake.
REGULATION. Flathead Lake affords natural regulation.
ACCUBACY. Stage-discharge relation practically permanent. Daily discharge deter 

mined from rating curve which is well defined. Gage read to tenths once daily. 
Daily discharge determined by applying daily gage height to rating table. Ree- 
ords good.

No discharge measurements made during year.

Daily discharge, in second-feet, of Flathead River near Poison, Mont., for the year ending
Sept. SO, 1918.

Day.

1. .......
2........ 
3........
4...... .
5........

6........
7........ 
8........
9........

10........

11........
12........
13........
14........
15........

16........
17.....'...
18........ 
19........
20........

21........ 
22. .......
23........
24........
25........

26........
27........
28........
29........ 
30........ 
31........

Oct.

3,600
3,470 
3,470
3,470
3,470

3,470
3,470 
3,470
3,350
3,350

3,230
3,120
3,010
3,230
3,010

3,350
2,900
2,900 
2,900
2,790

2,790 
2,790
2,790
2,790
2,790

2,790
2,790
2,690
2,690 
2,690 
2,690

Nov.

2,690
2,690 
2,690
2,690
2,690

2,690
2,690 
2,690
2,690
2,690

2,690
2,690
2,690
2,590
2,590

2 Win

2,590
2,590 
2 590
2*590

2,590 
2 590
2 4QA

2,490
2,490

2 490
2*490
2 AfV\

2,490 
2,490

Dec.

2,490
2,490 
2,490
2,490
2,490

2,490
2,490 
2,490
2,490
2,490

2,590
2,690
2,590
2,590
2,490

2,490
2,490
2,400 
2,310
2,310

2,400 
2,590
2,790
2,900
2T90

2 70(1

2 7<jn
2,790
2,790 
2,790 
2,790

Jan.

3,350
4,020 
5,230
7,820
9,000

9,930
10,200 
10,600
11,300
10,200

10,200
10,200
10,200

10,200

10,200
10,200
9,930 
9,620
9,620

9,310 
9,000
9,000
8,700
8,700

8 7flft

8 AfV\

8,110
6,520 
5,840
5,840

Feb.

5,840
5,430 
5,040
5,040
4 QCrt

4,850
4,850 
4,500
4,330
4,330

4,170
4,170
4,170
4,020
3,880

3,880
3,880
3,880
3 OOA

3,740

3,740 
3,600
3,600
3 **en

3,230

3,230
3 OOA

3,010

Mar.

3,010
3,010 
3,010
3,010
O QflA

2 QAA

2,900
9 Qflft
2 900
3,' 880

4,020
4,020
4,020
4,020
4,020

4,020
4,020
3,880 
3,880
3,880 

3,880
3 OOA

3,880
4,020
4,170

4,170
4,330
a wm
4,670 
4,670 4cAn

Apr.

5,630
6,060 
5,630
5,630
5,840

6,290
6,520 
6,520
6,760
7,010

7,270
7,820
8,700
9,620
9,930

10 600
11*. 300
11,600 
11,600
12,000

13,200 
12,800
13,200
13,600
14 QAn

15,300
15,300
16,200
16,600 
16,600

May.

17,500
18,500 
20,000
21,500
24,200

27,500
29,800 
32,800
32,800
32,800

32,800
32,200
32,800
32,800
33,400

33,400
33,400
34,000 
34,600
34,000

34,000 
33,400
32,800
32,200
31,000

29,800
28,700
27,500
27,000 
26,400 
26 400'

June.

27,000
27,500 
27,500
27,500
27,500

27,500
28,100 
29,309
32,200
34,600

QO 4fifl

42,300
46,200
50,200
54,300

57,000
57,000
57,700 
58,400
58,400

58,400 
57,000
56,300
54,300

50,200
50,200
47,500
46,200 
44,900

July.

41,600
39,700 
37,800
37,800
32,200

31,000
30,400 
29,800
28,100
27,500

26,400
24,700
24,200
23,100
22,000

21 000
20*500
19,500 
in Ann
18,000

17,100 
16,600
16,200
16,200
14,800

14,400
13.600
13,200
12,800 
12,400
19 Af¥l

Aug.

12,000
11,600 
11,300
10,900
10,900

9,620
8,700 
9,310
9,310
9,310

9,000
9,000
9,000
9,000
8,700

8 *7ftA

8,400
7,820 
7,540
7,540

7,540 
7,270
7,010
7,010
6,760

6,520
6,520
6,520
6,290 
6,290 
6,060

Sept.

5,840
5,630 
5,590
5,550
5,510

5,470
5,430 
5,430
5,230
5,230

5,140
5,040
4,940
4,S50
4,710

4,580
4,440
4,310 
4,170
4,100

4,020 
4,000
3,980
3,970
3,960

3,940
3,920
3,910
3,900 
3,880

NOTE. Gage not read; discharge interpolated: Sept. 3-6,11-13,15-18, 20, 22-29.
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M&nfMy discharge ofFlathead River near Poison, Mont., for the year ending Sept. SO, 1918. 

[Drainage area, 7,010 square miles.]

Month.

December .........................

March... ........... ....... ...
AmVL.......... ...................
May............. ..................
June..............................
July...............................

The year

Discharge in second-feet.

Maximum.

3,600 
2,680 
2,900 

11,300 
5,840 
4,670 

16,600 
34,600 
58,400 
41,600 
12,000 
5,840

58,400

Minimum.

2,690 
2,490 
2,3,10 
3,350 
3,010 
2,900 
5,630 

17,500 
27,000 
12,400 
6,080 
3,880

2,310

Mean.

3,070 
2,610 
2,580 
8,720 
4,130 
3,770 

10,300 
29,700 
44,200 
23,000 
8,430 
4,690

12,100

Per 
square 
mile.

0.438 
.372 
.368 

1.24 
.589 
.538 

1.47 
4.24 
6.31 
3.28 
1.20 
.669

1.73

Run-off.

Inches.

0.50 
.42 
.42 

1.43 
.61 
.62 

1.64 
489 
7.04 
3.78 
1.38 
.75

23.48

Acre-feet.

189,000 
155,000 
159,000 
536,000 
229,000 
232,000 
613.000 

1,830,000 
2,630,000 
1,410,000 

' 518.000 
279,000

8,780,000

MIDDLE FORK OF FLATHEAD RXVBR AT BELT ON. MONT.

LOCATION. In NW. J sec. 36, T. 32 N., E. 19 W., at Hotel Belton, half a mile below 
highway bridge at Belton and 2 miles above Lake McDonald outlet, Flathead 
County.

DRAINAGE AREA. 900 square miles.
RECORDS AVAILABLE. October 5, 1910, to September 30, 1918.
GAGE. Inclined gage on left bank back of Hotel Belton; read by Mrs. S. C. Brock.
DISCHARGE MEASUREMENTS. Made from cable 200 feet below gage.
CHANNEL AND CONTROL. Bed composed of rock ledge and gravel; slightly shifting. 

No well-defined control. Banks not subject to overflow.
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 12.85 feet June 11 

(discharge, 22,300 second-feet); minimum stage recorded, 1.70 feet November 
1-5 (discharge, 295 second-feet).

1910-1918: Maximum stage recorded, 20.0 feet at 9 a. m. June 21, 1916 (dis 
charge determined by extension of rating curve, 49,000 second-feet); minimum 
stage recorded, 1.3 feet March 29-30, 1912 (discharge, 182 second-feet).

ICE. Stage-discharge relation seriously affected by ice; discharge not computed 
because of insufficient data.

DIVERSIONS. None.
REGULATION . None.
ACCURACY. Stage-discharge relation slightly shifting. Rating tables fairly well 

defined between 325 and 20,000 second-feet. Gage read to half-tenths daily. 
Daily discharge determined by applying daily gage height to rating table. 
Records good.

No discharge measurements made during year.
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Daily discharge, in second-feet, of Middle Fork of Flathead River at Belton, Mont., for the
year ending Sept. 30,^1918.

Day.

1. .........
2..........
3..........
4..........
5..........

6..........
7. .........
8..........
9..........

10..........

11..........
12..........
13..........
14..........
15..........

16..........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27... ....!..
28..........
29..........
30..........
31..........

Oct.

510
485
485
rfffiO

462

440
440
440
420
420

400
400
380
380
380

360
360
342
342
325

325
325
325
qoc

325

310
OIA

310
310
310
310

Nov.

one
OQK

9QH
nne

9Q5

qirt
OIA
01 n
OIA
01 n

OIA

31ft
OIA
OIA

310
OIA

31ft
Q1A

 J1A

0-lrt

310
qin
OIA
one
qoc

39*
QOK
OOK

325
325

Dec.

OOE

325
qoc
OIA

OIA

310
OIA

31ft
31ft
31ft

31ft
31ft
31ft
OIA

31 fi

31ft

Feb.

fiQA

710
770
770
OAA

830
770

680
650

650

485
485

440
400
360
OOE

325

OQA

400
510
fas
485

440
485
485

Mar.

485
AQK

510
535
510

462
462
462
440
420

420
420
420
420
420

420
462
EftO

650
740

740
sjftfl
800
son

1,100

1 240
l'48ft
1,620
1 480
1,440
1 400'

Apr.

1,580
1,770
L580
1 440
1,'320

1 400
1^360
I EQrt

2,080
2,900

3.770
4,450
K OCtfl

5,100
4,270

3,690
S 17ft

2,770
2,900
3 AQA

2,900
3 OIA

3,610
3 QOA

4,100

4,810
5 ion
5,000
4,900
5,000

May.

5,000
7.250
9,780

15,000
15,600

13,100
11,000
8,600
7,250
7,030

6,820
6,610
6,610
6,820
8,140

9,060
8,140
7,250
7,250
6,820

5,980

4,623
4,270
3,930

3,460
4,450
5,580
6,400
9,540

June.

7 Qlft

6,400
5,780
5,980
6,610

8,600
11,800
13,600
18,000
19,600

22,300
18,600
17 600
16,500
15,900

13,600
12,600
11,500
10,300
9 fifif)

9,060
8,370
7,360
6,820
5,980

5,380
4,720
4,200
3,820
3,540

July.

4,120
3,820
3,260
2,870
2,620

2,510
2,510
2,510
2,560
2,740

2,740
2,340
2,190
2,190
2,140

2,140
2,090
2,000
2,000
1,910

1,910
1,910
1,730
1,600
1,550

1,390
1,390
1,350
1,350
1,310
1,310

Aug.

1,310
1,390
1,390
1,390
1,390

1,310
1,310
1,230
1 230
1,270

1,310
1.310
1,350
1,310
1,270

1,270
1,230
1,230
1,160
1,160

1,040
1,010
1,010
1,040
1,040

1,040
975
940
940
880
880

Sept.

820
820
820
820
7Qft

790
820
Tflft

730
700

700
670
670
640
640

610
610
610
640
640

640
640
640
640
580

580
552
552
552
552

NOTE. Stage-discharge relation affected by ice Dec. 17 to Jan. 31; discharge not estimated.

Monthly discharge of Middle Fork of Flathead River at Belton, Mont., for the year ending
Sept. 30, 1918.

[Drainage area, 900 square miles.]

Month.

December 1-16. ...................

April..............................
May...............................

July...............................

Discharge in second-feet.

Maximum.

510 
325 
325 
830 

1,620 
5,380 

15,600 
22,300 
4,120 
1,390 

820

Minimum.

310 
295 
310 
325 
420 

1,320 
3,460 
3,540 
1,310 

880 
552

Mean.

378 
311 
313 
564 
730 

3,280 
7,420 

10,400 
2,200 
1,180 

675

Per 
square 
mile.

0.420 
.346 
.348 
.627 
.811 

3.64 
8.24 

11.6 
2.44 
1.31 
.750

Run-off.

Inches.

0.48 
.39 
.21 
.65 
.94 

4.06 
9.50 

12.9 
2.81 
1.51 
.84

Acre-feet.

23,200 
18,500 
9,930 

31,300 
44,900 

195,000 
456,000 
619,000 
135,000 
72,600 
40,200
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BIG CHEEK HEAR POLSON, MONT.

LOCATION. Near township line between sec. 4, T. 22 N., R. 19 W., and sec. 33, T. 
23 N., R. 19 W., just below power house of Mission Range'Power Co., three- 
quarters of a mile above mouth, and 7 miles east of Poison, Flathead County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. June 1, 1917, to September 30, 1918.
GAGE. Stevens eight-day water-stage recorder on left bank, used since June 14, 

1917; inspected by Earl Webster. Prior to that date temporary gage on left bank 
200 feet downstream.

CHANNEL AND CONTROL. Artificial control at gage; repaired August 18,-1917, but 
not completed until October 29, 1917; shifting. Banks high and are not over 
flowed.

DISCHARGE MEASUREMENTS. Made from foot log just below gage or by wading 
nea* by.

EXTREMES OP DISCHARGE. Maximum stage during year from water-stage recorder,. 
1.9 feet June 11-14 (discharge, 38 second-feet); minimum stage, 1.26 feet January 
30 (discharge, 1.8 second-feet).

1917-1918: Maximum stage recorded 2.4 feet at 6 p. m. June 9, 1917 (discharge 
from extension of curve, 104 second-feet); minimum stage same as above.

ICE. Stage-discharge relation affected by ice for short period.
DIVERSIONS. None.
REGULATION. Operation of power plant materially affects flow, maximum being 

during low water.
ACCURACY. Stage-discharge relation not permanent. Rating curve well defined 

between 5 and 40 second-feet; applied indirectly October 1-22 an.4 March 15-31. 
Operation of water-stage recorder satisfactory except as indicated in footnote 
to daily-discharge table. Daily discharge ascertained by applying to rating 
table daily gage height determined by inspection of recorder graph. Records 
good.

Discharge measurements of Big Creek near Poison, Mont., during the year ending Sept.
SO, 1918.

Date.

Mar. W

July 13

Made by  

.....do.................

.....do.................

Gage

Feet. 
1.42
i on
1.50

Dis 
charge.

Sec.-ft. 
5.2

38.1
12.6

Date.

July 29
Aug. 2

Made by 

W. A. Lamb...........

Gage 
height.

Feet. 
1.37
1.36

Dis 
charge.

Sec.-ft. 
5.8
5.4

Engineer, U. S. Reclamation Service.
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Daily discharge, in second-feet, of Big Creek near Poison, Mont., for the year ending
Sept. SO, 1918.

Day.

1... ........... 
2..............
3..............
4..............
5..............

6..............
7..............8..........:...
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20... ........ ...

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30
31..............

Oct.

9.1 
9.6

10.0
9.6
9.6

10.0
7.1

10.0
11.0
10.0

11.5
11.5
11.5
8.1
9.1

11.5
7.6
8.6
4,5
3.2

5.4
8.1
7.9
7.7
7.5

7.4
7.3
7.2
7.1

5.4

Nov.

4.5 
4.5
4.5
3.7
4.5

4.5
4.5
4.1
3.7
3.2

3.2
5.0
4.5
41
4.1

41
2.5
2.8
4.5
4.5

4.1
4.5
4.1
5.0
3.7

5.8
6.2
5.8
5.8
6.7

Dec.

7.6 
5.4
6.7
6.2
6.2

5.8
5.0
5.0
45
6.7

6.2
5.8
5.8
5.8
6.7

4.5
5.8

12.6
17.4
9.1

6.2
5.8
5.0
5.2
5.5

5.8
7.6

10.5
15.0
21.0
28.0

Jan.

27.0 
26.0
20.6
13.8
11.0

9.1
10.0
7.6
5.4
5.4

5,4
5.4
5.4
5.4
5.4

5.4
4.5
4.5
4.5
4.5

3.7
3.7
3.7
3.7
3.7

41
2.2
2,0
2.0
1.8

Feb.

6.2
5.8
5.8
5.0

6.2
5.8
5.4
5.4
5.0

5.8
5.4
5.0
5.0
5.0

5.1
5.2
5.3
5.4
5.8

6,2
6.2
6.2

Mar.

6.2 
6.2
5.0
5.0
5.0

5.0
5.0
4.5
5.0
5.0

4.5
45
4.5
4.5
5.0

5.0
4.1
5.4
4.5
3.7

3.7
5.4
7.6
8.1

10.5

12.0
10.5
9.6
9.1

11.5
11.0

Apr.

10.5
8.6
8.1
8.1
8.6

9.1
8.6

10.5
18.0
21.2

16.8
9.1

10.5
23.2
iao
15.0
13.2
12.0
11.0
12.0

16.8
18.6
18.0
18.6
20.6

17.4
15.6
16.2
18.0
21.2

.......

May.

25.0 
26.0
26.0
30.0

11.0

11.0
10.5
8.1
7.1
6.2

6.2
6.2
5.8
6.7

10.0
13.2

June.

11.0 
9.1
5.8
8.1

11.5

15.6
18.6
24.5
21.9
31.0

38.0
38.0
38.0
38.0
31.0

24.5
243
24.5
245
245

18.0
18.0
12.0
12.0
9.6

10.0
11.0
11.0
10.0
10.0

July.

10.0 
9.6

11.0
18.0
12.0

12.0
9.1
9.1
9.6
9.1

9.6
9.6
9.1
7.1
8.1

8.1
7.1
6.7
6.2
6.7

5.4
6.2
6.2
6.2
6.7

6.2
6.7
6.2
5.8
5.8
5.8

Aug.

5.8 
5.8
5.8
5.8
6.2

5.8
5.8
6.2
6.8
6.2

6.2
7.1
7.1
7.1
8.1

8.1
7.1
6.2
5.8
6.7

5.8
5.8
5.8
5.4
5.4

5.4
5.4
5.0
5.4
5,0
5.4

Sept.

45 
5.8
5.4
5.0
5.4

5.4
5.4
45
5.4
5.4

5.8
6.2
5.4
5.8
5.4

5.4
6.2
5.9
5.6
5.4

5.2
5.0
7.1
7.1
7.1

6.7
5.4
6.2
5.4
5.4

NOTE. Recorder not in operation; discharge interpolated Oct. 23-28, Dec. 24-25, 30, Jan. 10-13, Feb. 
20-23, March 4-5, Aug. 3, and Sept. 18-21. Staff gage read twice daily June 10 to July 8 and Aug. 11-17.

Monthly discharge of Big Creek near Poison, Mont., for the year ending Sept. SO, 1918.

Month.

October ................................................

January 1-30 ...........................................

April...................................................

July....................................................

Discha

Maximum.

11.5
6.7

28
27
6.2

12.0
23.2
30
38
18.0
8.1
7.1

rge in second

Minimum.

3.2
2.5
4.5
1.8
5.0
3.7
8.1
5.8
5.8
5.4
5.0
4.5

-feet.

Mean.

8.44
4.42
8.21
7.23
5.55
6.34

14.4
13.1
19.5
8.23
6.08
5.66

Ban-off in
acre-feet.

510
263
SOS
430
242
390
857
416

1.160
506
374
337

JOCKO RIVER NEAR JOCKO, MONT.

LOCATION. In sec. 10, T. 16 N., R. 19 W., 500 feet above headworks of United States 
Reclamation Service Jocko, K canal, 800 feet above mouth of Big Knife Creek, 
and 2 miles northeast of Jocko, Missoula County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. April 11 to September 30, 1918. At old station 2 miles down 

stream August 20, 1908, to September 30, 1916. Flow at two points not directly 
comparable as Big Knife Creek enters, and canal diverts between them.
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GAGE. Vertical staff on tight bank; reWl occasionally by employees of United Stwtes 
Reclamation Service.

DISCHABGE MEASUKBMKNTa. Made from suspension bridge 50 feet below gage or 
by wading.

CHANNEL AND coNTHffit.-^B«d composed of small boulders and gravel, slightly shifting. 
No well-defined control.

EXTREMES OP DISCHARGE. Maximum stage recorded during year 7.5 feet June 11, 
(discharge, 2,720 second-feet) ̂ minimum discharge during period, 101 seeand-$eefc 
September 29 and' 30.

ICE. Station not in operation during the ice period.
DIVERSIONS. None above station. Jocko K canal diverts 500 feet below gage..
REGULATION . None.
ACCURACY. Stage-discharge relation fairly permanent; not affected by ice. Rating 

curve fairly well defined. Gage heights readt 'occasionally to hundredth^ or 
tenths. Daily discharge ascertained by applying 'gage height to rating table fair 
days of gage readings and interpolating discharge tap intervals between readings. 
Records fair.

COOPERATION.  ompfete data furnished by United States Reclamation Service. 
Monthly computations slightly changed to conform to standard rules of computa 
tion of United States Geological Survey.

Discharge measurements of Jocko River, near Jocko, Mont., during fht year
Sept. $0, 1918. , '

[Made by R. O. Crawford.«]

Date.

Apr. 11................................:.............................................

July 10.. ...........................................................................

Gfcge 
bright.

Feet. 
4.61

' 5.46
4.30

 Dte- 
charge.

See.-ft. 
326
857
310

« Engineer, U. S. Reclamation ServJee/  

Daily discharge, in second-feet, of Jocko River near Jocko, Mont., for the gear ending
Sept.,,SO, 1918.

Day.

1....
2....
3....
4....
5....

«....
7....
»....
9....

10....

11...
12... 
13.,, 
14... 
15...

Apr.

370 
381 
392m
414

May.

907
929
952
975
998

1,020
1,040
1.060
1.070
2,080

1,090 
1,100 
M20 
1,130 
1 060

Jraoe.

995
1,130

1*400
l',590

1.780
1,960
2,150
2,340
2,530

2,720 
2,490 
2,260 
2,040 
1,810

Jtdy.

: 374
374
358
328
328

310
292
276
276
261

270 
261 
261 
245 
245

Aug.

185

081
181
174

'186
172
173
172

174 
176 
178 
175 
173

Sept

128
126
124
122
122

120

117
115
114

112 
111 
110 
109 
109

Day.

16.
17.
18.
19.
20.

21.
22.
42
24.
2&.

26. 
27. 
28. 
29. 
30. 
31....

Apr.

.425
436
447
498
469

481
493
505
559
613

667 
721 
775 
830 
885

M*y.

984
911

765
692

618
595
572
549
526

503 
479 

 465 
. 690 

725 
860

June.

: 1,580,
1360
1,130
l,«4fl

948

856
812
768
724
680

629 
578 
527 

, 476 
425

July.

, 239
270
270
366
245

245
234
224
224
219

219 
256 
234 

  209 
199 
192

Aug.

170.
166
162
W
165

171
178
185
173
162

151 
140 
136 

.133 
132 
130

Sept.

108
107
J§6
S»
103

104
105
106
107
106

104 
102 
102 
101 

. . .Ml

NOTE. (Jage read on following days: Apr. 11, 23, 30; May 7,14, 21. 28; June 4,11,18, 21, 25; July 1-31; 
August 1-10,13,16,19, 23,27,29,31; Sept. 3,6,9,13,17,20,24, 27. Discharge interpolated for intervening 
days.

. 70965 22 was-482  6
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Monthly discharge of Jocko River near Jocko, Mont., for the year ending Sept. SO, 191$'

Month.

April 11-30.............................................
May....................................................
June.................................... . ... ........
July....................................................
August
September .............................................

The period.......................................

Discharge in second-feet.

Maximum.

885 
1.130 
2,720 

374 
209 
128

Minimum.

370 
456 
425 
192 
130 
101

Mean.

536 
845 

1,370 
294 
168 
111

Run-off in 
acre-feet.

21,300 
52,000 
81,500 
16,200 
10,300 
6,600

188,000

REVAIS GREEK NEAR DEXOH, MONT.

LOCATION. In T. 18 N., R. 22 W., below highway bridge near residence of A. Bishop,
4 miles southwest of Dixon, Sanders County. 

DRAINAGE AREA. Not measured. 
RECORDS AVAILABLE. April 30,1911, to September 30, 1916, and October 1, 1917, to

1918. 
GAGE. Staff gage attached to tree on right bank about 100 feet below highway

bridge; read by A. Bishop.
DISCHARGE MEASUREMENTS. Made by wading or from bridge. 
CHANNEL AND CONTROL. Bed composed of small boulders. Control- shifts. Banks

not subject to overflow. 
EXTREMES OP DISCHARGE. Maximum stage recorded during year, 3.40 feet June

10-11 (discharge, 204 second-feet); minimum discharge, 3.0 second-feet January
23 to March 19 and September 13, 1918.
1911-1918: Maximum stage recorded, 3.7 feet June 19, 1916 (discharge, 512
second-feet); minimum stage recorded, same as in 1918. 

ICE. Stage-discharge relation affected by ice January 30 to February 2 and February
18-22. Discharge estimated at 3.0 second-feet for these periods. 

DIVERSIONS. None of importance. 
REGULATION. None. The melting snow causes small diurnal fluctuation during

spring. 
ACCURACY. Stage-discharge relation shifted. Two rating curves used are fairly well

defined; one used October 1 to December 31, and the other January 1 to Septem 
ber 30. Gage read to half-tenths twice daily. Daily discharge ascertained by
applying mean gage height to rating table. Records fair. 

COOPERATION. Records furnished by United States Reclamation Service.

Discharge measurements ofRevais Creek near Dixon, Mont., during the year ending Sept.
SO, 1918.

[Made by R. O. Crawford.]

Date.

June?................................,..............................................
Aug. 12...... .......................................................................
Sept.20........................ .....................................................

Gage 
height.

. Feet. 
3.05
1.60
1.50

Dis 
charge. *

*?# 
9.19
5.35
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Daily discharge, in second-feet, of Revais Creek near Dixon, Mont, f /<fff'&e yew
Sept. SO, 1918.

Day.

1........ ......
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16.............
17..............
18..............
19.............
20..............

21..............
22........... .
23..............
24..............
25..............

26.............
27..............
28..............
29...........
30..............
31..............

Oct.

9
9
9
9
9

9
9
9
8
8

8
8
8

8

8

8
8
8

8

8

Nov.

8
8
8
8
8

8
8
8
8
8

8
8
8

8

8

8

8
8

Dec.

8
8
8
8
8

8
8
8
8
8

8
8

13
13
10

9
10
16
22
23

23
23
20
16
12

10
10
16
33
64
149

Jan.

138
138
125
112
100

so
78
68
68
84

106
84
62
52
34

26
19
10
8
5

5

3
3

3

3
3
3

Feb.

3
3
3
3
3

3
3
3
3
3

3
3
3
3
3

3
3
3
3
3

3
3
3
3

3

Mar.

3
3
3
3
3

3
3
3
3
3

3
3
3
3
3

3
3
3
3
4

4
4
4
5
13

19
26
29
29
29
42

Apr.

73
78
fiS

57
47

29
22
22
29
42

62
84
89
89
78

78
68
68
57
57

62
73
84
94
100

100
so
89
94
106

May.

132
158
170
184

191

191
177
177
158
118

94
89
100
112
125

138
138
125
112
112

100
100
89
80
89

89
89
78
78
84
94

June.

ioe
112
112
125
125

144
170
191
191
204

204
191
191
177
1*U

164
151
144
138
138

125
112
100
100
89

78
68
57
47
38

July.

38
38
as
38
29

29
29
29
29
22

22
22
22
22
22

22
16
16
16
16

16
16
16
16
16

16
16
16
16
16
16

Aug.

10
10
10
10
10

16
16
16
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
5
6
5
5

Sept.

5
5
5
5
5

6
5
5
5
5

5
5
3
5
5

5
5
6
5
6

5
5
5
5
5

5
5
5
5
5

Monthly discharge of Revais Creek near Dixon, Mont., for the year ending Sept. 30, 1918.

Month.

October..................... ..........................
November. ............................................
December. .............................................
January ................................................

March..................................................
April...................................................
May....................................................

July....................................................

September .............................................

The year .........................................

Discharge in second-feet.

Maximum.

9 
8 

142 
138 

3 
42 

106 
191 
204 
38 
16 
5

204

Minimum.

8 
8 
8 
3 
3 
3 

22 
78 
38 
16 
5 
3

a

Mean.

8.26 
8.00 

18.7 
46.5 
3.00 
8.55 

69.6 
122 
132 
22.3 
9.94 
4.93

37.9

Run-oft in 
acre-feet.

508 
476 

1.150 
2.860 

167 
526 

4.140 
7,500 
7,860 
1,370 

611 
293

27,500

STTLLIVAW LAKE NEAR METALINE FALLS, WASH.

LOCATION. Approximately in sec. 31, T. 39 N., R. 44 E., (unsurveyed) near forest- 
ranger station at north end of Sullivan Lake, 4J miles east of Metaline Falls, Fend 
Oreille County.

DRAINAGE AREA. Not measured.
RECOBDS AVAILABLE. May 16,1912, to September 30, 1918.
GAGE. Float gage on dam at outlet of lake, installed May 9,1913, at same datum and 

site as staff gage used previously; read by A. J. McDougall.
EXTREMES OF STAGE. Maximum stage recorded during year, 22.40 feet June 24-29; 

minimum stage recorded, 6.00 feet April 9.
1912-1918: Maximum stage recorded, 26.6 feet June 17-20, 1916; minimum 

stage recorded, April 9,1918.
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REGULATION. Most of surplus flow of Sullivan Creek is diverted into lake. Suffi 
cient water is stored in lake to afford a continuous flow of about 60 second-feet 
in flume of Inland Portland Cement Co. Zero of gage at elevation of gate sills; 
crest of log chute is 22 feet, and crest of spillway 25 feet, above gate sills.

COOPERATION. Gage-height record furnished by Inland Portland Cement Co.

Daily gage height, in feet, of Sullivan Lake, new Metaline Falls, Wash., for ifi« year mtKng
Sept. SO, 1918.

Day.

i... :..........
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28.............. 
29..............
30..............
31..............

Oct.

18.90
18.85
18.80
18.60
18.50

18.40
18.30
18.20
18.00
17.85

17.75
17.65
17.60
17.55
17.50

17.40
17.30
17.20
17.10
17.00

16.95
16.90
16.85
16.75
16.60

16.50
16.40
16.30 
16.10
16.00
15.95

Nov.

15.90
15.85
15.80
15.70
15.65

15.60
15.50
15.40
15.20
15.00

14.90
14.80
14.80
14.70
14.70

14.60
14.60
14.50
14 40
U OE

14.35
14.30
14.20
14.10
14. OS

14.00
iton
13.80 
13.70
13-60

Dec.

13.50
13.50
13.50
13.40
13.35

13.35

13.20
13.15

12.90
12.85
12.80
12.70
12.60

12.60
12.60
12.55
12 55
12.45

12.40
12.30
12.20
12.10

12.00
 to nft

11.90 
11.80
11.80
11.55

Jan.

11.60
11.55
11 40
11.55
11.65

11.60
11.60
11.60
11.50
11.50

11.50
11.40
11 40
11.30

,11.20

11.10
11.00
10.95
10.90
10.70

10.60
10.50
10.40
10.30
10.25

10.20
10.20
10.10 
10.00
9 oft
9 ftrt

Feb.

9.70
9.65
O fi*\

9.60
o AH

9.50
9.45
9.40
9.30
9.30

9.20
9.15
9.00
9.00
9.00

8.90
8.80
8.70
o 7ft

8.65

8.55
8.50
8.40

Mar.

S.10
8.00
7 Oft
7.90
7.80

7.75
7.70
7.65
7.60
7.50

7.40
7.35
7.30
7.25
7.20

7.20
7.15
7.10
7.10
7 00

7.00
7.00
6.80
6.50
6.30

6.30
6.30
6.20 
6.20
6.20
6.20

Apr.

6.20
6.15
6.20
6.20
6.20

6.20
6.201
6.20
6.00
6.05

6.10
6.20
6.20
6.30
6.30

6.30
6.30
6.35
6.30
6.30

6.40
6.35
6.40
6.80
7.35

7.50
7.60
7.80 
7.90
8.10

May.

8.30
8.60
8.75

' 8.90
9.65

11.05
11.30
12.01
12.35
12.50

12.70
12.90
13.40
13.70
14.00

14.40
14.70
15.10
15.50
15.65

15.70
15.93
16.30
16.40
16.55

16.60
16.75
17.00 
17.20
17.40
17.60

June.

17.80
18.00
18.20
18.60
ia?o
18.90
19.05
19.20
20.00
20.40

20.90
21.40
21.60
21.80
22.00

22.00
22.00
22.10
22.10
22.00

22.00
22.00
22.20
22.40
22.49

22.40
22.40
22.30 
22.40

July.

22.30
22.30

'22 20
22.15
22.10

22.05
22.00
22.10
22.05
22.10

22.00
21.90
21.90
21.85
21.80

21.75
21.65
21.50
21.40
21.40

21.10
21.05
21.00
20.95

20.95
20.90
20.85 
20.70
20.60
20.55

Aug.

20.50
19.90
19.80
19.80
».75

10.80
19.85
19.95
10.90
10.90

19.85
19.85
19.75
19.70
19.70

19.65
19.60
19.60
10.40
19.30

19.25
19.30
19.25
19.10
19.05

18.00
19.00
18.90 
18.80
18.70
18.60

Sept.

18.50
18.50

17.3d
17.30
17.25
17.20
17.15

17.16
17.05
17.08
16.95
16.90

16. 85
16.75
16.70
16.65
16.60

16.55
16.50
16.50
16.50
16-50

16.50
16.50
16.50 
16.50
16.50

NOTE. Gage not read on days for which no gage height Is given.

SULLIVAN CREEK NEAR METALINE FALLS, WASH.

LOCATION. In sec. 30, T. 39 N., R. 44 E., one-eighth mile below Outlet Creek, half 
a mile below Sullivan Lake, and 4 miles east of MetaHne Falls, Pend Oreille 
County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. May 16,1912, to September 30,1918.
GAGE. Vertical staff in four sections on left bank, installed September 21, 1917; 

read by A. J. McDougalL Prior to September 21, 1917, vertical staff on right 
bank directly opposite present gage and at same datum.

DISCHARGE MEASUREMENTS. Made by wading or from cable 40 feet below gage.
CHANNEL AND CONTROL. Bed composed of cobblestones and coarse gravel; shifting. 

Gradient steep. No well-defined control. Banks.high and not subject to over 
flow. Stage of zero flow, according to measurements made October 20, 1918, 
gage height +0.2 foot ±0.1 foot,

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 2J7 feet June 9 
(discharge, 646 second-feet); minimum recorded stage, 1.30 feet September 25-30 
(discharge, 74 second-feet).



CLASS. FOBK BAglN.

1912-1918: Maximum stage recorded, 4.2 feet June 2, 1913 (discharge, 1*650
second-feet); minimum stage recorded, 1.10 leet February I, 1913 (discharge, 53
second-feet).

ICE. Stage-discharge relation not affected by ice. 
DIVERSIONS. Water is diverted from Sullivan Creek about & mile above station for

storage in Sullivan Lake, but entire run-off of drainage basin passes gage. 
REGOTATION. Storage in Sullivan Lake is used by Inland Portland Cement Co. to

increase low-water flow. . ; 
ACCURACY. Stage-discharge relation changed three times during year. Tnr^ielairly

well defined rating curves used as follows: October 1 to April 8, May 2 to Jujtp 8,
June 9 to July 26. Indirect method for shifting control used remainder of y«a*.
Gage read to hundredths once daily. Daily discharge ascertained by applying
daily gage height to rating table. Records poor during period October to April;
fair during remainder of yewr, 

COOPERATION .-^-Station maintained in cooperation with United States Forest Service
and Inland Portland Cement Co.

Discharge measurements of Sullivan Creek near Metaline Falls, Wash., during the year
ending Septi SO,

Date.

May 3
 A

Made by 

L. D.Carson.. ̂ . ........................................................
.....do..............................................:...............:.:...

Gage 
height.

Fttt. 
2.33

, 1;67

Dis 
charge.

Sec.-ft.
iff
tot

Daily discharge, in second-feet, of Sullivan Creek near Jfetaline jfatls, Wash,, for the year
ending Sept. SO, 1918.

Day.

11... ..........
2,...........,,.
3..............
4...........;;.
S.......... r ...

«.........,...,
7..............
8..............
9.... ..........
10..............

11..............
12..............
13..............
14..............
15..............

!«.........,,.,.
17...... ........
18.........:....
19..............
20..............

21..............
22..............
23..............
24..............
25.

26,... ..........
27..............
28..............
29.. ............
36..............
31..............

Oct.

97
87
97
95
95

. 92
97

101
101
101

106
110
115
115
no
in
no
110
no
108

110
106
108
108
103

110
113
106
103
103
106

Nov.

106
10/3
108
110
108

108
108
103
1Q1
99

99
§9

123
110
103

161
99
67
97
97

lot
99
99
99
97

97
97

101
106
126

Dee.

436
133
123
118
118

120
119
118
113
196

99
101
99
99

103

m
'

128
126
126
123

120
123
118
115
112

108
99

no
no
120
1%

Jan.

123
123m
183
128

US
123
120
U8
113

108
106
106
108
103

106
103
103
103
95

88
99

110
no
115

108
10S
110
108
106
97

Feb.

9S
96
95

nog
ns
jnft
103
101
103
100
106
106
101
97
96

9&
95
95
05
95

95
90
95
95
96

97
98
99

Mar.

9»
99,

103
108

QQ

oa

88
68
(J7
99

101
§7
97
92
92
AC

95
99
07

106

108
Iflg
113
115
120

136
1%
120
128

.128
120

Apr.

123
, «8

1%
12S
128

199
128
133
166
189

204
211
200
197
1O5

190
166
1«9
180
183

180
180
183
163
160

154
151
ISO
173
173

May.

173
232384"

624
453

407
384
316
294
316

361
4%)
476
384
453'

453
407
361
3M
316

258
240
240
232
232

212
212
212
273
273
316

June.

316
379
252
273
294

216
407
600
84fi
622

598
908
598574'
574

i5Q

,430
887m
342

320
299
299
299
258

219
219
183
166
1QR

July.

16ft: an-
1®m
JW®

166
' 186 !

166
166

166
106
173
180

173
157
142
m
1%

130
123
123
123123
166
166
145
110
MS
,96.

Aug.

99
ifla.
106' ' 108
103*TF*

, 10*.
103! »8
128<
116

115
W8
«7
07
OK

On
CV9

92
rtn

92

103
128
110

07

92
93
92
92
92
90

Sept,

' fin
88
fift

,StA

OQ

»3
**" Ql

fil

81

81
' 79

7*

I2B

77
77

>  77
77

77
77
75
7K

74

74
74
74
7474-

NOTE. Gage not read Dee. 7,10,26, Feb. 24-28, July 21, Sept. 3-5; discharge interpolated
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Monthly discharge of Sullivan Creek near Metalirie Falls, Wash., /or the year ending
Sept. SO, 1918.

Month.

October..... ...........................................

December. .............................................

March..... ....
April...................................................
May .
June...
July.... ...............................................

September.. ...........................................

Discharge in second-feet.

Maximum.

115 
 128 
128 
133 
113 
136 
211 
524 
646 
180 
128 
90

6*6

Minimum.

92 
97 
99 
88 
90 
83 

118 
173 
166 
99 
90 
74

74

Mean.

105 
104 
115 
111 
99.1 

105 
165 
327 
375 
151 
101 
79.1

153

Run-off in 
acre-feet.

6,460 
6,190 
7,070 
6,830 
5,500 
6,460 
9,820 

20 100 
22.300 
9,280 
6,210 
4,710

111,000

KETTLE RIVEE BASIN. 

CURLEW CREEK NEAR CURLEW, WASH.

LOCATION. In sec. 21, T. 38 N., R. 33 E., 400 feet below mouth of Lambert; Creek, 
half a mile below outlet of Curlew Lake, 9 miles above Curlew, and 12 miles north 
east of Republic, Ferry County.

DRAINAGE AREA. About 93 square miles (measured on topographic and Forest Service 
maps); uncertain because divide between Curlew Creek and San Foil River can 
not be accurately determined.

RECORDS AVAILABLE. May 4, 1917, to September 30, 1918.
GAGE. Vertical staff on right bank attached to upstream wing wall of railroad culvert; 

read by Henry Kuehne. . ;.
DISCHARGE MEASUREMENTS. Made by wading.
CHANNEL AND CONTROL. Permanent and sensitive control formed by wooden culvert 

under railroad having a free fall of 1 foot. Banks subject to overflow below gage, 
but not above. Stage of zero flow, determined October 8, 1918 as  0.12 foot.

EXTREMES OP DISCHARGE. Maximum stage recorded during year,; 0. 98 foot April 20 
and May 23 (discharge, 11.2 second-feet); minimum stage recorded, 0.10 foot 
September 11 (discharge, 0. 7 second-foot).

1917-1918: Maximum stage recorded, 3.08 feet May 30, June 2 and 6, 1917 
(discharge, 65 second-feet); minimum stage same as 1918.

ICE. Stage-discharge relation not affected by ice during year.
DIVERSIONS. None.
REGULATION. Natural storage in Curlew Lake.
ACCURACY. Stage-discharge relation permanent. Rating curve well defined. Gage 

read to hundredths once daily. Daily discharge ascertained by applying daily 
gage height to rating table. Records good.

Discharge measurements of Curlew Creek near Curlew, Wash,, during the year ending Sept.
SO, 1918.

Date.

Feb. 15
Apr. 21

21

Made by 

T.R. Newell... ......... .................................................

Gage 
height.

Feet. 
0.57
.98
.96

Dis 
charge.

Sec.-ft. 
4.6

11.1
11.5
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Doily discharge, in second-feet, of Curlew Creek near Curlew, Wash., for the year ending
Sept. SO, 1918.

Day.

1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25

26..............
27..............
28..............
29
30..............
31..............

Oct.

1.3
1.2
1.3
1.3
1.3

1.4
1.4
1.5
1.4
1.3

1 i
1.3
1.3
1.3
1.3

1.3
1.3
1.2
1.3
1.3

1.3
1.3
1.2
1.1
1.2

1.3
1.3
1.4
1.3
1.4
1.5

Nov.

1.6
1.8
2.0
2.0
2.0

1.8
1.6
1.6
1.6
1.6

1.6
1.7
1.8
1.7
1.6

1.6
1.6
1.7
1.6
i n

1.8
1.7
1.7
1.6
l.ft

1.5
1.6
1.6
1 7

1.8

Dec.

1.8
1.8
1.9
1.9
2.0

2.0
2.2
2.2
ft 4

2.5

2.8
3.2
3.5
3.5
*> 7

, 3.7
3.9
44
4.6
3.5

3.7
3.9
3.9
41
44

4.6
46
4 0

5.1
5.4
5.5

Jan.

5.7
5.7
5.8
5.7
5.4

5.4
6.2
5.4
5.1
5.1

5.4
5.7
5.7
5.8
5.9

5.9
5.7
5.7
5.4
5.4

5.1
5.0
4.9
4.6
44

4.4
4.5
A a

4.6

Feb.

49
5.0
5.1
5.3
6.7

5.5
5.4
6.1
6.1
6.0

5.1
4.9

6.1
4.9

46
4 0

5.1
5.4
5.4

5.1
A O

4.4
44
43

41
4.1
3.9

Mar.

4.1
4.3
4.4
4.6
4 7

4.9
5.1
49
46
44

45
46
4 0

4ft
4.4

4 7

6.1
5.7
6.1
6.5

6.8
7.5
6.5
7.1
7.6

8.1
8 4

7.8
fi i
8.8
fi 4

Apr.

8.3
7.8
7.6
a i
8.6

8.8
9.1
9 0

9.6
9.5

9 ft

10.2
10.6
1&7
10.3

10.2
OS

10.5
11.2

11.1
ift a
10.0
9.6
9.3

9*1
9.0
8.6

9.0

Btoy.

9.1
9.5
OS

10^0o i

8.4
9.0
9.5

10.0
8.4

S.&
9.1
fi 0
9.1
9.5

in Q
10.3
10.6
10.9
10.9

10.7
10, »
11.2
10.9
10.3

10.0
9.8
9.8
9.6
9.8

11.1

June.

10.9
8.8
8.6
fi 4

8.3

8.1
8.1
8.4
8.1
7.3

6.8
6.2
5.9
6,1
&7

5.2
49
48
IS
3.9

3.5
3.4
3.4
5.4
5.1

5.0
49
4.1
3.8
3.6

July.

3.4
3.2
3.0
2.9
2.8

2.7
2.7
2.6
2.8
3.0

2.8
3.7
2.6
2.4
2.3

2.2
2.4
2.3
2.2

' 2 1

2.0
2.0
1.9
1.7
1.6

2. ft
2.5
2.4
2.2
2.0
1.9

Aug.

1.7
2.0
2.2
2,0
1 ft

1.7
1.7
1,6
2.3
2.Q

2.0
1.9
1 ft
1 7
1.6

1.4
1.3
1.4
1 0

1.9

1.8
1.7
1.6
1.5
1.5

1.6
1.4
1.3
1,8
1.2

Sept.

1.1
1.0
,1,0

.9

g
, -8

.8

.3

.7

.8

.9
1.0
1.0

1.0
1.0
.9
.9

.8

.8

.8

.9
1.0

.9

.8
ai

Monthly discharge of Curlew Creek near Curlew, Wash., for the year ending Sept. SO, 1918.

Mouth.

IMMMTV.. ..................... ........................

April...................................................
MAT

July....................................................

Discharge In second-feet.

Maximum.

1.5 
2.0 
5.5 
5.9 
5.7 
8.8 

11.2 
11.2 
10.9 
3.4 
2.3 
1.1

11.2

Minimum.

1.1 
1.5 
1.8 
3.9 

  3.9 
4.1 
7.5 
8.4 
3.4 
1.6 
1.2 
0.7

0.7

Mean.

1,31 
1.69 
3.47 
6.23 
4.91 
5.88 
9.51 
9.85 
6.03 
2.44 
1.68 
0.89

4.40

Run-off in 
acre-feet.

80,6 
> 101 

213 
322 
273 
862 
566 
606 
359 
160 
103 

53

3,190
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HALL CEEEK BASIN. 

HALL CREEK AT INCHELITTK, WASH.

LOCATION. In NE. | sec. 6, T, 82 N<, E. 37 E., half a mile above highway bridge, 
three-fourths mile above mouth of creek, and three-fourths mile northwest of Ineh- 
elium, Kerry County; :

DRAINAGE ABBA. 163 square miles; former location at Wires bridge, 3 miles above 
mouth, 160 square miles (measured on topographic, Colville Indian Reservation', 
and forest Service maps).

RECORDS AVAILABLE. December 18, 1912, to September 30, 1918.
GAGE. -Stevens continuous water-stage recorder on right bank used since March 27, 

1918^ inspected by Walter Johnson. Stevena eight-day recorder in use with same 
installatiett, August 27,1916, to March 27,1918, For description of previous gages, 
see Water-Supply Paper 442,

DISCHARGE MBiAstT»i5MEOT». Made from cable 15 feet downstream .or by wading.
CHANNEL AND CONTROL. Bed of stream composed of gravel and boulders; permanent 

except at extremely high stages. Banks high. Stage of zero flow, according tq 
measurements made June 22 and September 17, 1917, and October 10,1918, gage 
height 0.4 foot ± 0.05 foot.

EXTREMES oy DISCHARGE. Maximum stage during year, from water-stage recorder, 
2.57 feet at noon April 10 (discharge, 163 second-feet); minimum stage recorded, 
1.24 feet September 28 (discharge, 8 second-feet); minirtivm discharge probably 
occurred during period in which stage-discharge relation was affected by ice.

1912-lfl : Mkidmm stage recdrded,<&10 feet at 6.20 a. m. April 16,1914 (dis 
charge, 965 secoad-feet); minimum stage in 1018.

ICE. Stage-discharge relation seriously affected by fee; flow estimated from observer's 
notes, weather records, and discharge measurements.

DIVERSIONS. Water is diverted for use in Gwen mine power plant but is returned 
abovepge.,

REGULATION. Effect of operation of power plant, negligible.
ACCURACY. Stage-discharge relation permanent; affected by ice lor short periods. 

Rating curve well defined below 500 second-feet. Operation of water-stage re 
corder satisfactory, subsequent to .March 27, but somewhat uncertain for short 
periods before that time. Daily discharge ascertained by applying to rating tables 
mean daily gage height determined from inspection of recorder graph. Records 
good. .

Discharge measurements of Hall Creek at Inchelium, Wash., during the year ending S«p£>,
SO, 1918.

Date.

Feb. 13
Mar. 27

28

Made by 

T.R. Newell...........
.....do.................
.....do.................

Gage 
height.

y«et:
1.52
2.12
2. OS

Dis 
charge.

Sec. -ft. 
20.8
75
67

Date.

TO
May 8

Made by 

.....do.................

Gape
Tieight.

J-eef. 
2.17
2.27
2.30

Dia- 
fctiarge.

Sec.-ft. 
82

101
106
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Daily discharge, in second-feet, of fall Creek at Incheliwn, Wash., for the year ending
Sept. SO, 1918.

Day.

1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15.. .............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28C. '..... .......
2K.... .........
30..............
81..............

Oct.

16
16
16
16
16

17
17
16
16
17

17
17
16

. 16
16

16
16
16
16
16

17
17
17
18
18

18
IS
20
SO 1
20
21

Nov.

23
23
25
31
26

23
21
20
20.
19

19,
20:
20
20
20

20
19
19
18
18

19
19
W
19
20

19
19
19
30
20

Dec.

. 21
20
20
20
16

14

19

21
26
30
34
33

28
25

21

Jan.

23

22
21
21
15

14

20

20
21
22
16
10
5

Feb.

12

20
20
19

20
20
20
18
16

22
20
19

11

Mar.

18
19
21
21
20

17
17
20
19
18

18
18
20
20
20

20
23
31
40
41

43
49
59
60
66

77
71
fll
(to
84
102

Apr.

102
91
79
84
81

84
87
96
125
160

160
160
150
141
129

119
112
108
102
104

119
121
121
123
121

114
110
106
1104
104

May.

104
106
108
106
106

102
98
194
102
95

89
8?
82
79
81

87
87
82
81
79

76
74
71
89
67

66
SA
6057--1
54
51

June.

51'
52
52
80-
49

47
45
44
42
40

38
37
35
34
32

31
30
28
28
25
r 
24
24
?*
$
28

24
21
21
*9
18

July.

18
18
17
17
17

17
18
19
16
17

IS
IS
19
16
16

16
15
13
13
11

12
12
12
14
13

14
21
18
16
15
14

Aug.

13
13
17
16

, 13

18
13
12
15
17

16
14
,13
13
13

12
12
13
16
16

IS
15
14
12
11

, 11
11
11
11
U
11

Sept.

  10
10
12
»
10

10
10
10
10
10

10
10
10
10
10

10
10
10
9
9
o

- I
9
9
9

9
8
S
9
9

NOTE. Stage-discharge relation affected by ice, Dec. 6-14, 23-31, Jan. 1-16, 20-24, 31, Feb. MV 19-28, 
March 1; mean discharge estimated by periods as shown by braced figures. Becorder not operating 
Dec. 15,20-22, Sept. 28-30; discharge estimated.

Monthly discharge of Hell Creek at Indtelmm, Wash., for the year enfKn$8ept. SO,

Month.

April.......................................................
May.......................................................

July.......................................................

Discharge in second-feet.

Maidmum.

21 
31

102 
160 
108 
52 
21 
17 
12

160

Minimum.

16 
19

17 
79 
51 
18 
11 
11 

S

Msftn.

17.1 
20.6 
20.3 
19.6 
14.6 
38.1 

114 
S3.0 
34.3 
15.7 
13.3 
9.6

33.4

Run-off 
! in 

acre-feet.

1,050 
1 230 
1,250 
1,210 

811 
2,340 
6,780 
5,100 
2,040 

965 
818 
571

24,200
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STRANGER CREEK BASIN. 

STRANGER CREEK AT METEOR, WASH.

LOCATION. In sec. 21, T. 32 N., R. 36 E., at highway bridge at Meteor, about 8 iniles 
southwest of Inchelium, Ferry County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. August 29, 1916, to September 30, 1918.
GAGE. Vertical staff on right bank 15 feet downstream from bridge; read by E. J. 

Sparling.
DISCHARGE MEASUREMENTS. From highway bridge or by wading.
CHANNEL AND CONTROL. Bed composed of gravel, apparently permanent. Left 

bank subject to overflow at extremely high stages. Concrete control 6 feet down 
stream from gage; permanent. Stage of zero flow, according to levels made Octo 
ber 11, 1918, gage height -0.06 foot.

EXTREMES OP DISCHARGE. Maximum stage recorded during year, 0.78 foot April 28 
to May 2 (discharge, 25 second-feet); minimum stage recorded, 0.06 foot Septem 
ber 20-23 (discharge, 0.6 second-foot).

1916-1918: Maximum stage recorded, 2.00 feet from May 15, afternoon reading, 
to May 19, 1917 (discharge, 164 second-feet); minimum stage in 1918.

ICE. Stage-discharge relation affected by ice for short periods; flow estimated from 
recorded gage heights, observer's notes, and weather records.

DIVERSIONS. None.
REGULATION . N one.
ACCURACY. Stage-discharge relation permanent. Rating curve well defined. Gage 

read to hundredths twice daily. Daily discharge ascertained by applying mean 
daily gage height to rating table. Records good.

Discharge measurements of Stranger Creek at Meteor, Wash., during the year ending Sept.
30, 1918. \

Date.

Feb. 14
Mar. 28 
Apr. 6

Made by 

T.R. Newell...........
.....do.................. 
.....do..................

Gage 
he ght.

Feet. 
0.38
.51 
.60

Dis 
charge.

8ec.-ft. 
5.3

10.0 
14.2

Date.

Apr. 19
May 7

7

Made by 

R. B. Kflgore..........
.....do.................. 
.....do..................

 ».
Feet. 

0.75
.73 
.73

Dis 
charge.

Sec.-ft. 
03.5
20.5 
21.0
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Daily discharge, in second-feet, of Stranger Creek at Meteor, Wash., for the year ending
Sept. SO, 1918.

Day.

1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22
23
24..............
25..............

26..............
27..............
28..............
29
3Q.. ............
31..............

Oct.

9 8

2.8
2.8
2.6
2.6

2.6
2.6
2.6
2.6
2.6

2.6
2.6
2.6
2.6
2.6

2.4
2.4
2.4
2.4
2.4

2.4
Q Q

2.3
2.3
2.3

2.3
2.3
2.3
2.3
2.3
9 3

Nor.

2.3
2.4
2.6
2.8
2.8

2.S
2.8
9 ft

2.8
2.8

2.8
q n
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.1
3.3

Dec.

3.5
3.5
3.5
3.5
3.0

3.5
> 3.5

3.5
3.5

3.5
3.5
3.5
3.7
3.9

4.7
5.0
5.3
5.9
6.2

. 6.2
6.2
6.2

6.0

5.9
5.9

Jan.

6.2
5.9
5.9
5.9
5.9

6.2
6.2
6.2
5.6
5.0

5.0

6.2
6.2
6.2
6.2

1 6.0

6.2
6.2
6.2

6.2
6.2
6.2
5.6
5.6
5.0

Fob,

I 4.5

1

5.0
5.3
5.6
6.2
6.2

6.2
5.9
5.6
5.6
5.6

5.6
5.4
5.9
5.9

1 5.0

5.0
5.0
5.0
5.0

5.0
5.0
5.6

Mar.

5.6
5.6
6.2
5.9
5.6

5.6
5.6
5.6
5.6
5.6

5.6
5.6
6.2
6.2
6.2

5.9
6.6
6.9
6.9
7.3

7.6
9.1
9.1
9.5

10.7

10.7
10.7
10.3
11.6
11.6
12.4

Apr.

12.4
12.4
13.3
13.8
14.2

14.2
14.2
15.1
16.1
16.1

17.2
18.3
18.9
21
21

21
22
21
23
23

23
23
24
24
24

24
24
25
25
25

May.

25
25
24
24
23

22
31
22
22
22

21
21
21
19.5
19.5

19.5.
18.9
18.9
18.3
18.3

17.2
17.2
16.1
16.1
15.6

14.7
14.7
14.2
14.2
13.8
13.3

Tune.

12.9
12.4
12.4
12.4
12.-0

12.0
11.6
11.6
11.2
10.7

9.9
9.5
9.1
9.1
9.1

8.4
8.4
7.6
7.6
7.6

7.3
7.3
7.6
7.6
7.6

7.3
6.9
6.6
6.66.2-

July.

5.6
5.6
5.0
5.0
5.0

4.7
4.4
4.4
4.4
4.4

4.4
5.0
4.7
4.4
3.9

3.9
3.5
3.5
3.1
3.0

3.0
3.0
3.0
3.1
3.0

3.9
3.3
3.0
2.8
2.8
2.8

Aug.

2.8
3.0
2.8
2.8
2.6

2.4
2.3
2.1
2.1
2.1

2.1
2.1
1.8
1.8
1.8

1.8
1.7
1.8
1.8
1.7

1.7
1.7
1.6
1.6
1.3

1.3
1.2
1.1
1.1
1.1
1.0

Sept.

1.0
1.0
1.0
.9
.9

.9

.9

.9

.9

.8

.8

.8

.8

.8

.7

-7
.7
.7
.7
.6

.6

.6

.6

.7

.8

.7

.7

.7

.7

.7

NOTE. Braced figures sbow estimated mean discharge for periods indicated, daring which stage-dis 
charge relation was affected by ice.

Monthly discharge of Stranger Creek at Meteor, Wash., for the year ending Sept. SO, 1918.

Norember.... .......................... _ ............

February... . . . . ...
Man*,.",, .

May....................................................
June. ..................................................
July....................................................
\'lffHSt. .................. ....... ..... .... , ....

September..............................................

Discha

Maximum.

2.8
3.3
6.2
6.2
6.2

12.4
25
25
12.9
5.6
3.0
1.0

25

rge In seeonc

MfoiTTO -

2.3
2.3
3.0

5.6
12.4
13.3
6.2
2.8
1.0
.6

.6

 feet.

Mean.

2.48
2.90
4.71
5.81
5.31
7.53

19.6
19.1
9.22
3.92
1.87
.78

0.94

Run-off in
acre-feet.

152
173
290
357
295
463

1,170
1,170

549
241
115
46.4

5,020
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SPOKANE BIVEB BASIN. 

COEtTR, D'ALENE LAKE AT COETTR D'ALESE, IDAHO.

LOCATION. In SW. \ SW. £ sec; 13, T. 50 N., E. 4 W., at Johnson's wharf, 800-feet
southeast of railroad station at Coeur d'Alene, Kootenai County. 

DRAINAGE AREA. 3,690 square miles (measured on U. S. Geol. Survey map; scale,
1:600,000). . 

RECOBDS AVAILABLE. February 11, 1905, to September 30, 1918. April 26, 1903, te
February 10, 1905, St. Joe Boom Co. 's gage at mouth of St. Joe River. 

GAGE. Vertical staff on pUe at wharf; raad by Henry Kloppenburg. Gage datum
is 2,100 feet above mean sea level. 

EXTREMES OF STAGE. Maximum stage recorded during year 35.92 leet January 3;
minimum stage recorded, 20.52 feet November 28 and 29. 

1903-1918: Maximum stage recorded in 1918; minimum stage recorded, 19.9 feet
on October 10-12,1904, September 24-25,1905, October 14 to November 3,1906. 

DIVERSIONS. None.' 
REGULATION. Considerable storage is used by the Washington Water Power Co. to

increase summer flow of Spokaae River; regulation is effected by Taintor gates
and bear-trap dam at Post Falls. 

ACCURACY. Gage read to hundredths once daily. 
COOPERATION. Gage-height record furnished by the Washington Water Power Co.

Daily gage height, in feet, of Coewr d'Alene Lake at Coeur d'Alene, JrfoAo, for the year
ending Sept. 30, 1918.

Day.

1. .............
2..  .........-.-

4..............
5..............

6... '.. .........
7..............

9..............
10..............
11..............
12..............
13..............
14..............
15..............

16:.............
17*.............
18..............
19..............
20..............

21..............
22..............
23..............
34..............
as..............
23..............
27..............
28..............
29..............
30..............
31..............

.Oct.

23.14 
23.66 
23.02 
23.00 
22.96

22,90 
22.84
22.78

22.68

22.62 
22.56 
22.52 
22.46 
22.38

22.34 
22.24
22.20 
22.14 
22.10

22.00 
21.96
21.90 
21.86 
21.78

21.74 
21.72 
21.64 
21.60 
21.54 
21.48

Nov.

21.42 
21.36 
21.33 
21.26 
21.24

31. M
21.19 
21.12 
21.06 
21.00

20.96 
20.92
20.88 
20.84 
20.82

20.80 
20.76 
20.74 
20.72 
20.66

20.64 
20.62 
20.60
20.58 
20.56

20.54 
20.54 
20.52 
20.52 
20.56

Pec.

20.64 
20.64 
30.66 
20.74 
20.74

20.78 
20.82
20.84 
20.78 
20.82

20.86 
30.82 
20.84 
20.94 
21.20

21.52 
21.82 
22.40 
24.10 
26.32

27.29 
27.57 
27.73 
28.00 
28.08

23.03 
2S.09 
23.64 
29.74 
31.33 
33.19

Jan.

34.65 
35.45 
35,92 
35.85 
35.58

as. 25
34.89 
34.58 
34.24 
33.56

33.34 
82.86 
32.36 
31.86 
31.36

30.86 
30.38 
30.00
29.58 
29.15

2*. 80 
23.44
2S.08 
27.76 
27.52

27.34 
27.14 
26.95 
26.74 
29.46 
26.24

Feb.

25.92 
25.72 
25. 60 
25.44 
25.34

25.44
25.72 
26.12 
26.32 
26.36

26.40 
26.44 
26.42 
26.30 
26.24

26.04 
25.94
25.76 
25.60 
25.40

25.14 
24.94 
24.84 
24.74 
24.64

24.46 
24.32 
24.20

.......

Mar.

24.07 
23.98 
22.92 
23.85 
23.82

23. 1t 
23.67 
23.61 
23.55 
23.49

23.45 
23.46 
23.56 
23.59 
23.59

23.62
23, m
23.90 
24.34 
24.73

24.99 
25.23 
25.54 
25.99 
26.44

29.99 
27.56 
23.05 
23.24 
28.36 
28.46

Apr.

28.60 
28.76 
28.84 
28.76 
28.64

28.52 
28.40 
28.36 
28.32
28.52

28.90 
29.30 
29.60 
29.90 
30.10

30.14 
30.06
29.88 
29.66 
29.42

29.18 
29.14 
29.18 
29.32 
29.36

29.49 
29.52 
29.44 
29.34 
29.26

i 
May. | Jipie.

29.24 
29.92 
39.36 
29.48 
29.66

29.80 
29.96 
29.92 
29.80 
29.64

29.36 
29.14
28.86 
23.68 
23.64

23.66 
28.66 
2J.62 
23.54 
23.44

23.32 
28.16 
28.00
27.78 
27.58

27.40 
27.24 
27.04 
26.88 
26.74 
26.62

26.51 
26.45 
26,36 
26. »5 
26.33

26.34 
26.40 
26.44 
26.47 
26.49

26.52 
26.52 
26.50 
26.43
26.45

26.30 
29.20
26. .15 
26.2? 
26.23

26.29 
26.32 
26.33 
26.26 
29.19

26.23 
29.26 
26.27 
26.27 
26.29

Jaly.

29.31 
28.32 
28.2ft 
38. 2§ 
26.26

26.26 
26.25 
26.25 
26.26 
26.26

26.28 
26.27 
26.26 
26.24 
26.22

26.22 
26.22 
29.20 
26.29 
26.16

26.12 
26.10 
26,03 
2S.04 
26.02

26.02 
26.08 
26.04 
26.04 
26.02 
26.02

Aug.

26.00 
25. 98 
26:05 
£6.02 
25.90

25:88 
25.86 
25.84 
25.82 
25.80

25.76 
25.74 
25.72
25.68 
25.86

25.84 
25.62
25.58 
25.58 
25.56

25.56 
25.56 
25.56 
25,5*. 
25.52

25.52 
25.48 
25.44 
25.40
OR ftfl

25.32

Sept. -

25.22 
25.14 
25.12 
25.10
25.08

25.0ft 
25.02 
24.98 
24.92
24.88

24. 8ft
24.84 
24.78 
24.74 
24.68

24. «* 
24.34 
24.62 
34.5* 
24.54

24.50 
24.46 
34.42  "«'»- 
24.34

24.30 
24.26 
24.22 
2120 
24.16
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KIVEB, JiT SPOKAKi:, WASH,

LOCATION. In sec. 9, T. 25 N., E. 43 E., above Washington Water Power Co.'s steam 
plant in Spokane, 2.8 miles above Spokane Falls, and 4 miles above Latah Creek, 
Spokane County.   < vi

DRAINAGE AREA. 3,910 square miles (measured on U. S. Geol. Survey base map, 
scale, 1:500,000).

BBCORDS AVAILABLE. March 22, 1891, to September 30, 1918.
OAGE. Stevens continuous water-stage recorder on right bank 500 feet above Wash 

ington Water Power Co.'s steam plant^ installed July 31,1915; inspected daily by 
power plant attendant. For description of earlier gages see Water-Supply Piper 
412. Approximate elevation of gage datum, 1,800 feet above flea level.

DISCHARGE MEASUREMENTS. Made from cable 75 feet upstream from gage.
CHANNEL AND CONTROL. Bed composed of gravel and boulders; somewhat shifting. 

Control is stretch of channel contracted by bridge structures and embankments 
between station and crest of Spokane Falls; shifts at extremely'high water.

EXTREMES OP DISCHARGE. Maximum stage recorded during year, 83.5 feet at 8 a. m. 
January 4 (discharge, 39,600 second-feet); minimum stage, from water-stage 
recorder, 68.90 feet at 7 p. m. December 9 (discharge 1,520 sec«nd-feet). ; 

; 1891-1918: Maximum stage recorded, 83.8 feet at midnight May 17, 1917 (dis 
charge, 41,900 second-feet); minimum stage recorded, 1,3 feet (Martha; Street 

gage) September 28-30, 1905 (discharge, 1,240 seeond-.feet). ;';
ICE. Stage-discharge relation not affected by ice.
DIVERSIONS. Water is diverted above the station for irrigation by Spokane Yalley 

Land & Water Co.
HEGULATTON. Flow is partly regulated by storage in Coeur d'Alene Lake.
ACCURACY. Stage-discharge relation changed on April 16. Eating curves before 

and after change well defined. Water-stage recorder in continuous operation 
except December 29 to March 7, during which period it was removed on account 
of danger from high water. Staff gage read once daily thretighout the year; to 
half-tenths until May 3, and to hundredths thereafter. Daily discharge as 
certained by applying to rating table mean daily gagenheight determined by 
inspecting recorder graph or, for days of considerable fluctuation by averaging 
discharge for shorter interval. Daily staff gage readings used December 29 to 
March 7. Eecords excellent.

COOPERATION.1 Gage-height record furnished by Washington Water Power Co.

Discharge measurements of'Spokane River at Spokane, Wash., during the year ending
Sept. 30, 1918.

Date.

Oct. 9
Feb. 17

19

Made by 

T. B. Newell... ........
......do.................

Gage 
height.

Feet. 
69.62
73.92
73.62

Dis 
charge.

See.-ft. 
2,320
9,810
9,120

Date.

Apr. 27
29

Made by 

B, B KHg<>re .

Gap 
height.

Feet.
77.11
76.98

Dis 
charge.

See.-ft. 
17,100
16,800
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Daily discharge, in second-feet, of Spokane River at Spotane^ Wash., for the year ending
Sept. SO, 1918.

Day.

1.......
2.......
3.......
4.......
5.......

6.......
7.......
8.......
9.......

10.......

11.......
12.......
13.......
14.......
15.......

'16.......
17.......
18.......
19.......
20.......

21.......
22.......
23.......
24.......
25.......

26.......
27.......
28.......
29.......
30.......
31.......

Oct.

2,360
2,300
2,300
2,300
2,300

2,300
2,240
2,240
2,300
2,300
O Ofv\

2,300
2,180
2,240
2,240

2,300
9 SfiA

2,300
2,300
2,300

2,360
2,300
2,300
2 240
2', 300

9 Wl

2,180
2,120
2,180
2,360
2,300

Nov.

2,180
2,300
2,240
2,120
2,300

2,300
9 Iflfi

2,240
2,240
2,300

2,120
2,180
2,120
2,000
2,000

1 Qfifl
1 840
l' 840
1*950
I'&WI

1 KAft
1 Tan
I OQfl

1,680
1,680

1 7QA

1,680
1,620
1,620
1,620

Dec.

1,570
1,620
1 fisn
1,680
1,680

1,680
1,680
1,620
1,570
1,570

1,620
1,620
1,680
1,620
1 f>Of\

1,620
1,680
1 7RA

2,120
3,200

d ORf)

11,100
11 Qftft

12,200

iq 7AA

14,200
14,400
17 400
oi'jnn
tyj qnri

Jan.

33,500
37,300
on OA/I
OQ ftAA

39,300

38,500
36 900
oe onn

34,200
33,100
01 QAA

9Q SftA
97 7A/I

25,900
9J. ^Iftft

99 ftftA

21,400
20,200
19,000
17 900

16,800
15,800
15,200
14,200
13,700

13,200
12,700
12,500
11,800
11,300
1 A GftA

Feb.

10,400
9 >nn
8,480
9,110
o QAA

9,110
9 i"jn
9 970

10J400
10,600

1A OAA

1A QAA

IA Ann
10 400
10*400

9 Q7A

9 970
9 COA

9,320
a Qflfi

o ftOft
0 oori

7 QflH
7 ftRfi

7 480

7 480
7*080
6,700

Mar.

6,320
6,320
6 QOA

5j950 

5,950
5,950
5,590
f; va\
5,590

5,410
5,410
C KQA

5,590
C KfU-|

5,590
C C0/\

5,770
6,320
7 ftSft

7 isn
7 880
Q OOA

8,110
9 970

10,800
19 OAfl

13,400
14,000
14,200
14,400

Apr.

14,700
15,200
15,200
15,200
15,200

14,700
14,700
14,400
14 400
H^OO

1 £ **AA
1ft ftf\C\

17 400
17* QAA

IQ CAfk

18,800
17 W3
17 OrtA

17 4ftfl

17,100

16,600
16,300
16,300
16,800
1ft iinn

16,800
17, 100
16,800
16,800
16,800
........

May.

16,600
16,800
16,800
17,100
17,400

17,900
18,200
10 OAfl

17,900
17,400

16,800
16,300
15,800
15,200
15,200

15,200
15,200
15,200
15,000
14,700

14,500
14,200
131700
13,200
13,000

12,500
12,000
11,800
11,600
11,100
10,900

June.

10,700
10,000

O 1RA

8,150
8,760

8,550
ft 7flft

10,200
10,200
10,500

10,500
10,500
10,500
10,500
10,200

9,600
8,770
6,160
4,790
6,570

4,530
4,850
5,550
6,680
5,160

4 i(¥l

3,260
3,330
3,400
3,050

July.

2,980
2,920
2,860
2,660
2,600

2,530
2,410
2,410
2,290
2,290

2,230
2 170
2' 170
2,170
2,110

2,050
2,050
2.050
2,050
2,050

2,060
2,050
2,000
2,000
1,940

1,880
1,880
1,880
1,880
1,830
1,830

Aug.

1 SSfi

1,830
i ssn
1 83ft

1,780

1,780
i fan
1 7Sft

1,830
1,780

1,830
1,830
1,830
1,830
1,880

1,830
1,830
1,830
1,880
1,780

1,720
1,780
1.780
1,780
1,830

1 7RA

1,720
1,720
1.620
1,670
1,720

Sept.

1,830
1,830
1 830
i 7sn
1,72ft

1,720
1,720
1 7fifk

1,720
1,720

1,720
1,720
1,720
1,720
1,780

1,780
1,720
1,72ft
1,720
1,780

1,780
1,780
1,720
l|7i*>
1,720

1,720
1,720
1,780
1,780
1,780

Monthly discharge of Spokane River at Spokane Wash., for the year ending Sept. 30,1917.

Month.

April...................................................
May...................................................

July...................................................

Discharge in second-feet.

Maximum.

2,120 
2,610 
2,420 
2,420 
3.140 
3,350 

26,500 
41,500 
37,700 
15,500 
3,000 
2,600

41,500

Minimum.

2,000 
2,060 
2,180 

  2,180 
2,240 
2,540 
3,350 

24,500 
16,000 
3,000 
2,480 
2,360

2,000

Mean.

2,070 
2,300 
2,330 
2,330 
2,780 
2,890 

14,200 
32,900 
25,800 
6,470 
2,730 
2,430

8,290

Run-off in 
acre-feet.

127,000 
137,000 
143,000 
143,000 
154.000 
178,000 
845,000 

2,020,000 
I,o40,000 

398,000 
168,000 
145,000

6,000,000
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Monthly dMehapge ofSpokane River at Spokcme, Wash., for the year ending Sept. SO, 1918.

Month.

October ................................................
November .............................................

January. ...............................................

March ..................................................
April...................................................
May....................................................

July.................................. .................

Discharge in second-feet.

Maximum.

2,360 
2,300 

27,300 
39,600 
10,800 
14,400 
18,800 
18,200 
10,700 
2,980 
1,830 
1,830

39,600

Minimum.

2,120 
1,620 
1, 570 

10,800 
,6.700 
5,410 

14,400 
10,900 
3,050 
1,830 
1,620 
1,720

1,570

Mean.

2,280 
1,980 
6,500 

24,400 
9,210 
7,730 

16,300 
15,100 
7,550 
2,200 
1,790 
1,750

8,070

Run-off in
acre-feet.

140,000 
118,000 
400,000 

1,500,000 
512,000 
475,000 
970,000 
928,000 
449,000 
135,000 
110,000 
104,000

5,840,000

SPOKANE RIVER BELOW LITTLE FALLS, NEAR LONG LAKE, WASH.

LOCATION. In NW. £ sec. 19, T. 27 N., R. 39 E., in Lincoln County, just above 
Chamokane ferry, 1$ miles below Little Falls power plant of Washington Water 
Power Co., 4 miles below Chamokane Creek, and 5 miles below Long Lake.

DRAINAGE AREA. 5,690 square miles (measured on TJ. S. Geol. Survey maps; scale, 
1:500,000).

RECORDS AVAILABLE. November 5, 1912, to September 30, 1918,
GAGE. Stevens continuous water-stage recorder on left bank; gage datum 1,200 feet 

above mean sea level.
DISCHARGE MEASUREMENTS. Made from cable 50 feet below gage.
CHANNEL AND CONTROL. Bed composed of large boulders; shifting at high stages. 

No well-defined control. Banks high; one channel at all stages.
EXTREMES OF DISCHARGE. Maximum stage during year, from water-stage recorder, 

89.8 feet at 6 p. m. January 3 (discharge 39,400 second-feet); minimum mean 
daily discharge, 1,720 second-feet September 15; minimum discharge lower when 
water was below intake (elevation, 75.05 feet) for short periods on July 29, August 
4 and 31, and many days in September.

1912-1918: Maximum stage recorded, 90.32 feet at 8.30 p. m. May 18, 1917 
(discharge, 41,300 second-feet); minimum stage same as above, and for parts of 
days during low-water seasons.

ICE. Stage-discharge relation not affected by ice.
DIVERSIONS. Water is diverted by Spokane Valley Land & Water Co. for irrigation 

above station.
REGULATION. Flow affected considerably by power regulation at Little Falls and 

Long Lake, and slightly by power regulation at Ninemile, Spokane, and Post 
Falls. Low-water flow is affected by regulation of storage in Coeur d'Alene Lake.

ACCURACY. Stage-discharge relation changed January 6 during high water. Rating 
curves well defined. Operation of water-stage recorder satisfactory except as 
indicated in footnote to table of daily discharge. Daily discharge ascertained by 
means of discharge integrator except for periods when recorder was but of order, 
and for period December 29 to January 23, for which mean daily gage height 
determined by inspecting recorder graph was applied to rating table. Records 
excellent.

COOPERATION. Gage-height record furnished by Washington Water Power Co.
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Discharge measurements of Spokane River below Little falls, nea/r Long Lake, Wash., 
during the year ending Sept. SO, 1918.

Date.

Oct. 10
Apr. 4

Made by 

T.B. Newell. ............................................................

 *,
Fat. 

77.17
83.27

Dis 
charge.

See.-ft. 
4,«Ti

16,900

Daily discharge, in second-feet, of Spokane River below Little Falls, near Long Lake, 
Wash., for the year ending Sept. SO, 1918.

Day.

1.......
2.......
3.......
4.......
5.......

6.......
7.......
8.......
9.......

10.......

11.......
12.......
13.......
14.......
15.......

16.......
17.......
18.......
19.......
20.......

21.......
22.......
23.......
24.......
25.......

26.......
27.......
28.......
29.......
30.......
31...:...

Oct.

2,980
2 <WI
 9 Qifl
3,020
2,980

3,080
2,810-
3,070
3 ASIA
3 11A

3,100
2,890
3,070
9 7OA

3,000

3,060
2 950
3 AAA

9 7QA

3,090

2 AK/\

2,800

2,810
2,920

Nov.

3,030
2,990
2,930
2 840
2 0An

3,050
2,990
3,070
9 7*W1

2 OCA

2,770
O OKA

2 QSft

3,100
0 AAA

2,910
S Qfift
2,410
2,650
2 79ft

2 A&A

S Rfjfl

9 fiOA
2 eon

2 340

2 4iO
2^520
2 snf\

2,340
9 ^nn

Dec,

2,480
2,380
2 AAf\

2,550
2,660

2,610
2,580
2,620
<% Ann

2 KAf\

9 AftA
O eon

2,480
O Jftft

2 ion

2 340
2!430
2 4AA
2 OCA

2,560

4,210
o QQA

10,100
11,100
11,700

19 Qftfl
1 Q JAA

13,800
16,400
19 700
23^500

Jan.

28,200
00 OAA

37 900
OQ 7fm
qo 7AA

OQ win
OQ QA/1

OT AAA
Ofl' CAA

36,100
qo <wk
31,800
30,400
sis finn
27,200

25,500
24,200
OO QAA

9A KflA

19,500

19,200
18.300
17,400
 to QAfl

15,500

15,200
15,000
14,500
10 QAA

 fO -JAA

12,200

Feb.

11,700
11,000
10 400
10 300
10*400

11 400
12J200
19 d/¥l
12,300
lo jinn

12,100

12,000

10,400
Q QSfl

9,550
Q 5(Sn
9,100
8,830
8,560
O Qjn

7 QQA

7,650

Mar.

7 ifift
7 240
7,^520
7,660
7,520

7,210
7,020
6,860
6,710
6,560

6,570

7,020
7 AJ2A

7 1OA

7 240
7*91*1
7 9fiA
7 swn
8,500

s son
9 iisn
9,520
a osfi

10,800

11,600
12,700
13 '900
14' 700
15,200
15,400

Apr.

15,600
16,000
16,400
16,500
16,500

16,500
1«,500
16,400
16,209
16,300

16,600
17 Ann
ift inn
19,000
19,800

9n 'J,nrt
20,300
20,200
19,800
19,200
JO Iftlft

10 OAfl

17,900
18, 1»
is <tnn

18,600
19,000
19,100
19,100
18,800

May.

18,800
18.600
18,700is am
19,100

10 uin
20,000
20,500
20,306
20,000

19,500
1Q OrtA

18,100
17,600
17 *tnrt

17 9.nn
17,000
17,000
16,900
16,800

16,600
16,300
15,800
15,500
15,100

14,600
14,100
13,700
13,200
12,800
12,400

June.

12,300
12,000
11,100
10,000
9,850

10,300
10,600
10,600
11,100
11,300

11,500
11,600
11,600
11,500
11,400

11,000
10,500
9,380
T, 160
6,890

0 720
5^830
5,670
6,430
6 640

5,710
4,770
4,820
4,610
3,650

My.

4,300
3,970
3,780
2 sm
3,710

3,310
2,710
3,420
3,240
3,060

2,970
2 840
2^780
2,470
2,630

2,810
2,770
2 7nn
2,660
2,600

2,330

3,510

2,430
2,490
2,560

Aug.

2,390
2,430
2,380
9 nan

2,310

2,350
2 QAA

2,280

2 O7A

2,180
1,920
2,170
2 34A

2,390
O Q5M|

tseo
230

i osn

2,260
2,390
2,450
2,400
2,320
2,280

Sept.

1 950
2JOOO
9 A3A
2,210
9 oon

O OCA

2,250
2,080
2 17ft

2 11ft

2,280
2 ISO
2 lift
n IOA

1,720

2,110
2,250
2,050
2,100
2,140

2 1JA
I QfiA

2,200
2,080
2,050

2,160
2,100
1,990
1,920
2,270

NOTE. Braced figures show mean discharge for periods indicated; discharge for first period estimated 
from discharge at Spokane, and for remaining periods estimated from gage-height record on tailrace of 
power plant 1| miles upstream.

Monthly discharge of Spokane River below Little Falls, near Long Lake, Wash., for the
year ending Sept. SO, 1918.

Month,

April...................................................
May.......... . ................. ...............

July  .................................................

Discharge in second-feet.

Maximum.

3,140 
3,100 

23,500 
38,700 
13,400 
15,400 
20,300 
20,500 
12,300 
4,300 
2,450 
2,330

38,700

Minimum.

2,650 
2,340

7^650 
6 £60 

15,600 
12,400 
3,850 
2,320 
1,920 
1,720

1,720

Mean.

2,920 
2,760 
6,280 

2B,700 
10,700 

8,910 
18,000 
17,100 
8,880 
2,870 
2,290 
2,120

9,050

Run-off in
acre-feet.

180,000 
164,000 
386,000 

1,580,000 
594,000 
548,000 

1,070,000 
1,050,000 

528,000 
176,000 
141,000 
126,000

6,540,000
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NESPELEM RIVER BASIN. 

MTESPELEM B1VEB AT NE8PELEM, WASH.

LOCATION. In SE. } sec. 24, T. 31 N., R. 30 E., half a mile above Nespelem, Okano- 
gan County, 5 miles above Little Nespelem River, and 6 miles above mouth.

BBAINAOE AREA. 122 square miles (measured on map of Colville Indian Reserva 
tion, edition of 1911).

RECOBDS AVAILABLE. May 1,1911, to September 30,1918.
GAGE. Vertical staff on left bank at gaging bridge, installed October 19, 1916; read 

by Charles Kronk; inclined staff which was read during 1916, used October 5 to 
December 14,1917. Prior to July 30,1913, gage was about 1,000 feet upstream 
at different datum; July 30, 1913, to November 4, 1915, vertical staff at same 
site as present gage but at datum 0.38 foot lower; November 5, 1915, to October 
18,1916, inclined staff at same site as present gage but at datum 0.47 foot lower.

DISCHARGE MEASUREMENTS. Made from gaging bridge or by wading.
CHANNEL AND CONTROL. Bed composed of gravel and boulders; overgrown with 

aquatic plants during summer. Concrete control built in November, 1915; 
new concrete control built at same site in October, 1916; permanent. Right 
bank flat; subject to overflow at gage height 4.0 feet; left bank high; not subject 
to overflow. Stage of zero flow for new control, according to measurements made 
October 3, 1917, and October 15, 1918, gage height 0.4 foot ± Q.05 foot.

EXTREMES op DISCHARGE. Maximum stage recorded dliring year, 1.28 feet, March 3 
(discharge, 51 second-feet); minimum stage recorded, 0.78 foot September 3-60 
(discharge, 8.0 second-feet).

1911-1918: Maximum stage recorded, 4.75 feet at 9 a. m. April 16, 1914 (dis- 
charge, 442 second-feet); minimum stage recorded Jantiary 16-27 and March 1 
and 2,1917 (discharge, 6.7 second-feet).

ICE. Stage-discharge relation seldom affected by ice.
DIVERSIONS. Above all diversions.
REGULATION. None.
ACCURACY. Stage-discharge relation permanent. Rating curve, well defined. Gage 

read once daily to hundredths. Daily discharge ascertained by applying daily 
gage height to rating table. Records excellent.

Discharge measurements of Nespelem River at Nespelem, Wash., during the year ending
Sept. SO, 1918.

Date.

Oct. 3 
4

Apr. 1 
2 

10

Made by-

John McCombs .... 
.....do............. 
T.B. Newell...... 
.....do.............
.....do.............

Gage height.

In- 
dined 
gags.

Feet. 
1.28 
1.28 
1.59

1.68

Ver 
tical 
gage.

Feet. 
0.81 
.81 

1.13 
1.14 
1.22

Dis 
charge.

Sec.Jt* 
8.6 
9.4 

32.3 
33.7 
42.9

Date.

Apr. 11 
24 
24 
25

Made by 

T.E. Newell...... 
R.B. Kilgore......

.....do.... .........

Gage height.

In 
clined 
gage.

Feet. 
1.71

......

V*ut- 
ttcaj 
gags.

feet. 
1.24 
1.24 
1.24 
L24

Bfc- 
«teg».

Sxjt.
44.8 
48.7 
47.5 
45.4

70965 22 WSP 482  7
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Daily discharge, in second-feet, ofNespelem, River at Nespelem, Wash., for the yew ending
Sept. SO, 1918.

  Day.

1.... ..........
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26.... ........ ..
27..............
28..............
29..............
30..............
31..............

Oct.

8.5
9.0
9.0
9.0
8.5

8.5
8.5
8.5
8.5
8.5

8.5
8.5
8.5
8.5
8.5

8.5
9.0
9.0
9.0
9.0

9.0
9.0
9.0
9.0
9.0

9.0
9.0
9.0
9.0
9.0
9.0

Nov.

9.0
9.0
9.0
9.0

10.1

9.6
9.6
9.6
9.6
9.6

9.6
10.1
10.1
10.1
9.6

9.6
9.6
9.6
9.6

10.1

10.1
10.1
9.6
9.6

10.1

10.1
10.1
10.1
10.1
10.1

Dec.

10.1
10.6
10.6
10.6
10.1

10. i
10.1
10.1
9.6
9.6

10.1
10.1
10.1
10.1
10.6

10.6
11.2
11.7
12 2
11.7

11.7
11.7
11.7
11.2
11.2

11.2
10.6
10.6
10.6
11.2
11.2

Jan.

11.2
11.7
11.7
12.2
12.2

12.7
13.8
13.8
13.3
12.7

12.2
12.2
12.2
12.2
12.2

12.2
12.2
12 7
13.3
13.3

12.7
12.7
12.2
12.2
12.2

11.7
11.7
11.7
11.7
11.7
11.7

Feb.

11.7
11.2
11.2
11.7
12.2

29
17.4
13.3
13.8
13.3

13.3
13.3
13.8
13.3
13.3

13.3
13.3
13.3
13
13

12.7
12.7
13.3
13.3
13.3

12.7
13". 8
14.5

Mar.

15.2
16
51
42
37

19.6
17.4
15.2
13.8
13.8

14.5
14.5
16
16
17

17
18
18
19
19.6

20.3
21
21
21
22

23
23
24
26
26
29

Apr.

33
34
33
34
34

35
35
37
39
44

46
49
50
50
48

46
44
41
40
41

42
45
46
46
46

46
48
48
46
44

Hay.

40
39
37
36
35

34
34
34
35
34

33
31
30
29
30

31
33
31
30
29

29
28
27
27
26

26
25
24
23
23
21

June.

20
19.6
18.8
18.1
18.1

17.4
17.4
17.4
16.7
16

145
13.8
13.8
13.3
13.3

13.3
13.3
12.7
12.7
12.2

11.7
11.2
11.2
1L7
11.7

11.2
11.2
11.2
11.2
11.2

July.

10.6
9.6
9.6
9.6
9.6

9.6
9.6
9.6
9.6
9.0

8.5
8.5
8.5
8.5
9.6

8.5
8.5
8.2
8.2
8.2

8.2
8.2
8.2
9.0
9.0

11.2
10.1
10.1
9.6
9.0
8.5

Aug.

8.2
9.6
9.0
8.2
8.2

8.2
8.2
8.2
8.2
8.2

8.2
8.2
8.2
8.2
8.2

8.5
8.5
8.5
8.5
8.2

8.2
8.2
8.2
8.2
8.2

8.2
8.2
8.2
8.2
8.2
8.2

Sept.

8.2
8.2
8.0
8.0
8.0

8.0
8.0
8.0
8.0
8.0

8.0
8.0
8.0
8.0
8.0

8.0
8.0
8.0
8.0
8.0

8.0
8.0
8.0
8.0
8.0

8.0
8.0
8.0
8.0
8.0

NOTE. Gage not read, discharge interpolated; Oct. 1,2,4, 8,9, Jan. 15,29,30, Feb. 4,19,20, Mar. 14-19, 
and Sept. 22.

Monthly discharge of Nespelem River at Nespelem, Wash., for the year ending Sept. SO,
1918.

Month.

December..............................................
January .
February..............................................
March..................................................
April...................................................
May....

July....................................................

September.............................................

The year....... ..................................

Discharge in second-feet.

Maximum.

9.0 
10.1 
12.2 
13.8 
29 
51 
50 
40 
20 
11.2 
9.6 
8.2

51

Mlnj-nwm.

8.5 
9.0 
9.6 

11.2 
1L2 
13.8 
33 
21 
11.2 
8.2 
8.2 
8.0

8.0

Mean.

8.79 
9.74 

10.7 
12.3 
13.7 
21.5 
42.3 
30.5 
14.2 
9.12 
8.31 
8.01

15.8

Run-oft in 
acre-feet.

540 
580 
658 
756 
761 

1,320 
2,520 
1,880 

845 
561 
511 
477

11,400
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OKANOGAN RIVER BASIN. 

OKANOGAH KITES AT OKANOQAN, WASH.

LOCATION. In sec. 16, T. 33 N., R. 26 E., at Okanogan, Okanogan County, a quarter
of a mile above Salmon Creek. 

DRAINAGE AREA. 7,740 square miles (measured on topographic maps and maps of
Okanogan National Forest, Colville Indian Reservation, and Canadian railway
belt).

RECORDS AVAILABLE. May 10, 1911, to September 30, 1918. 
GAGE. Inclined and vertical staff on left bank 300 feet above steamboat dock at

Okanogan, installed March 3, 1917; read by C. R. Altman. Prior to October 21,
1915, and from April 28 to August 27, 1916, vertical staff attached to steamboat
dock; October 21, 1915, to April 27, 1916, and August 28, 1916, to March 2, 1917,
inclined gage at same site as present gage. All gages at same datum. 

DISCHARGE MEASUREMENTS. Made from boat at gage or from highway bridge at
Omak, 4 miles upstream. 

CHANNEL AND CONTROL. Bed composed of boulders and cobblestones; likely to
shift at extremely high water. No well-defined control. Banks fairly high. One
channel at all stages. Stage of zero flow estimated on October 4,1918, gage height
-2.4 feet ±0.5 foot. 

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 11.2 feet June 15
(discharge, 16,200 second-feet); minimum stage recorded, 1.50 feet December 28
(discharge, 520 second-feet). 

1911-1918: Maximum stage recorded, 12.21 feet June 20,1916 (discharge, 22,200
second-feet); minimum stage same as above. 

ICE. Stage-discharge relation not affected during year.
DIVERSIONS. Numerous small ditches divert water for irrigation above the station. 
REGULATION. None. 
ACCURACY. Stage-discharge relation permanent. Rating, curve well denned. Gage

read once daily to hundredths, except as indicated in footnote to table of daily
discharge. Daily discharge ascertained by applying daily gage height to rating
table. Records good except for period estimated. 

COOPERATION. Gage-height record furnished by United States Forest Service.

Discharge measurements of Okanogan River at Okanogan, Wash., during the year ending
Sept. SO, 1918.

^ [Made by L. D. Carson.]

Date.

Feb. 10......................

9.. ....................

Gage 
height.

Feet. 
2.80
2.48
2.A1

Dis 
charge.

See.-ft. 
I 460
lJ080
1,210

Date.

20......................

Gage 
height.

Feet. 
9.85
8.88

Dis 
charge.

Secjt. 
13,200
11,100
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Daily discharge, in second-feet, of Okanogan River at Okanogan, Wash., for the year ending
Sept. SO, 1918.

Day.

1..........
2..........
3..........
4..........
5..........

8..........
7..........
8..........
9 .

10.... ......

11..........
12..........
13..........
14..........
15..........

18..........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30..........
31..........

Oct.

1,030
1,030
1,030
1,030
1,030

1.100
ol,lOO
1,100
1,030

1,000

Nov.

<>960
«960

960
ol,000

1,030

1,030
1,180

al,140
1,100
1,100

ol,100
ol,100
ol,100
ol,100
1,100

1,100
1,100

ol,060
1,030
1,030

1,030
1,030
1,520
1 Q9fl

ol,680

1,430
1,340
1 340
l'{Mn
1,180

Dec.

1,180
al,140
1,100
1,100
1,030

1,030
960
890

0940
ol,000

ol,050
1,100
1,030
1,030

ol,000

960
Oflfl
Qfifl

1,030
*1,030

1,030
1.180

ol 040'890
0920

960
OAR
520
890

ol,000
1,100

Jan.

o2,730
4,360
5,600
4,070
3,550

9 ion

2,140
1,920

1,520
ol,480

1 430
l!430

ol,300
1,180

Feb.

1,180
1,180
1,100
1,030
1,180

1,430
1,520
1,430
i 'u.n
i Q4n

1 430
1*380
1 340
i' *m
1 260

1,100
1,060
1,030

ofin
QAA

a An
1 000
1^080
1,030
1,030

1,100
L100
1,100

Mar.

1,100
1,100

ol,060
1,030
1,030

960
Qfifl

890
fton

o920

960
890
Qfifl
890
960

960
»1,030

1,100
1,080

960

Qfifl
890
960

o960
QfUl

890
890

a 950
ol 010
ol,070
ol,130

Apr.

1.180
1,180
1,180
1,180
1,180

1,100
0.1 lift

1 180
1,180
1,180

1,260
1,520
1,720

ol,880
9 ran

2,030
2,030
1,920
1,920
1,820

02,200
2,590
3,670
4,070
4,510

4,360
4,360

o4,510
4,660
5,280

Hay.

6,450
7,630
8,700

10,000
010,800

11,700
10,900
10,000
a <uv>
8,500

8,100
f»8,700

a <MW
10,600
12,000

12,900
12,400
12,000

all; 200
10,400

9,600
8,500
s; loo
7 530
7,170

08,810
6,450
6,270
6,270
7,350
8,700

June.

11,300
10,000
8,900

11,500

13,600

15,200
16,000
16,000
16,000
16,200

16,000
12,900
12,400
12,000
11,100

10,200
10,000
9,300
9,300
8,900

8,500
7,910
7,350
6,810

o8,370

July.

5,930
5,440
5,120

o4,890
4,660

4,510
o4,290

4,078
4,070
3,930

4,070
3,800
4,070

a3,810
3,560

3,430
3,550
3,550
3,190
3,190

o3,070
2,950
2,830
2,710
2,590

2,590
2,590

o?650
2,710
2,590
2,470

Aug.

2,360
2,250

t 250
200

2,140

2,030
1,920
1,920
1,820
1,820

al,S20
1,820
1,820
1,920
1 82ft

1,820
1,720

1,820
1,820

1,820
1,820
1,720
1,720
1,520

1,520
1,480
1,430
1,430
1,340

«1,300

Sept.

ol,260
ol 220

1,180
1,180
1,100

1,100
1,030

«1 080
1,030
1,030

QRfl
960
890
890

»8BO

890
830
830
830
830

830
o830

830
770
770

770
770
770

770

o Interpolated.
NOTE. Braced figures show mean discharge for periods indicated; estimated by comparison with 

record of Similkameen Biver near Qroville.

Monthly discharge of Okanogan River at Okanogan, Wash., for the year ending Sept. 30,
1918.

Month.

October......,............!............................

December........ _ .. _ ........................... ...

March... ........ ........ .. . . ... ..
April.... ...............................................
May...... .....

July....................................................

September........ _ ..................................

Discharge in second-feet.

Maximum.

1,100 
1,920 
1,180 
5,600 
1,520 
1,130 
5,280 

12900 
16,200 
£,930 
2,360 
1,260

16,200

Minimum.

960 
520 

1,180 
966 
890 

1,100 
6,270 
6,370 
£ 470 
1,300 

770

520

Mean.

1,020 
1 170, 1,«00' 
2,320 
1,180 

979 
2,330 
9,170 

11,400 
3,640 
1 800 

928

3,080

Run-off in 
acre-feet.

62,700 
69,600 
61,500 

143,000 
65,500 
60,200 

139,000 
564,000 
678,000 
224,000 
111,000 
55,200

2,230,000
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SnCtLKAMEEH RIVER 1TEAB OR.OVILLE, WASH.

LOCATION.- In SE. J sec. 13, T. 40 N., R. 26 E., at Okanogan Valley Power Co.'a 
plant, 4 miles above Oroville, Okanogan County, 5 miles above mouth; below 
all tributaries.

DRAINAGE AREA. 3,450 square miles (measured on topographic maps and Canadian 
railway belt maps).

RECORDS AVAIT.ABT.B.  May 14,1911, to September 30,1918.
GAGE. Vertical staff in seven sections on left bank three sections 15 feet above 

tailrace and four sections fastened to power house; read by A, W. Mitchell.
DISCHARGE MEASUREMENTS,. Made from highway bridge at Oroville, 4 miles down 

stream.
CHANNEL AND CONTROL. Narrow canyon at gage and control; fairly permanent. 

Banks high, not subject to overflow. Lower falls (25 feet high) 150 feet upstream 
from gage.

EXTREMES o? DISCHARGE.- Maximum stage recorded during year, 16.2 feet at 
11 p. m. June 14 (discharge, 17,200 second-feet); minimum stage recorded 1.10 
feet September 22-24 (discharge, 348 second-feet).

1911-1918: Maximum stage recorded, 18.3 feet at 7 a. m. June 19, 1916 (dis 
charge, 20,600 second-feet). Minimum discharge uncertain, but estimated at 
230 second-feet January 31, 1917, when stage-discharge relation was affected by 
ice.

ICE. Stage-discharge relation seriously affected by ice; flow estimated from observ 
er's notes, weather records, and discharge measurements.

DIVERSIONS. Some water is diverted for irrigation -from tributaries above the sta 
tion.

REGULATION. None.
ACCURACY. Stage-discharge relation changed gradually during the summer; af 

fected by ice for short periods. Rating curve well defined. Gage read twice 
daily to hundredths. Daily discharge ascertained by applying mean daily 
gage height to rating table; shifting-control method used June 23 to September 
30. Records excellent from October to June, except for periods when stage- 
discharge relation was affected by ice; good from July to September.

COOPBRATION. Gage-height record furnished by Okanogan Valley Power Co.

Discharge measurements of Sim&kameen River near Oromllej Wash., during the year
ending Sept, SO, 1918.

{Made by L. D. CatsonJ

Date.

F«b. 7................. ....... .......................................................
Apr. 7...... ......................................... ....... j.. ......................

8......................................................'.......-.................
June 22... ...................................... ....................... .............

Gage 
height.

Feet. 
o2. S3

2.10
2.27

10.63

Dis 
charge.

SfC.-ft. 
912
82*
804

8,670

Sta«e-di3eharge relation affected by Ice.
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Daily discharge, in second-feet, of Svmilkameen River near Oroville, Wash., for the year
ending Sept. SO, 1918.

Day.

1............
2............
3............
4............
5............

6.;..........
7............
8............
9............
10............

11............
12............
13............
14............
15............

16.;..........
17............
18............
19............
20..........:.
21............
22............
23............
24............
25............

26............
27............
28............
29............
30............
31............

Oct.

435
453
417
417
531

531
491
472
453
<tss

435
453
417
417
417

382

400
417
417

417
435
453
453
453

453
453
453
435
435
453

Nov.

453
453
453
472
573

662
617
662
617
573

573
573
573
573
573

573
573
531
531
KO-I

531
1,380
1,380
1,140
970

915
862
809
809
758

Dec.

758
758
662
662
662

662
617
573
573

510

573
662
7no
KTK)

915
915
809

640

709
1,640
4,340 I

Jan.

3,870
5,050
4,240
3,330
2,910

2,590
2,350
2,270
2,130
1,710

1,320

1,430

1,450
1,450
1,380

1, 110

1,200

1,140
1 080
1,020

| 800

Feb.

sari

915
862

Q1 f\

915
862
862
809

7 IB
709
662
573

600

Mar.

709
709
709
709
ftfiO

617
662
662
662
617

617
662
617
662
Afi9

fiftO
fifi9

662
fi&9
662

flAO
fifiO
662
617
617

662
fifiO
662
662
662
709

Apr.

809
862
862
809
BflQ

862
862
915
970

1,020

1,260
i ifin
1,710
1,780
1 Tfift

1 640
1*580
1,580
1,580
1 fi4fl

2 Q7n
'3,510
3,9,0
4,140
4,540

4,340'
4,140
4,440
4,940
6 040'

May.

7 220
8,260
9,440
11,000
11,800

10,700
10,100
9,040
8,390
7,870

7,870
8,520
9,580
11,000
12,200

13,200
11,900
11,300
10,000
9,040

8,260
7,610
6.980
6,500
6,040

5,600
5,380
5,380
6,040
7,870
10,000

June.

9,300
8,390
7,740
7,480
7,740

8,650
9,580
11,900
13,100
14,300

16,400
16,400
15,000
16,700
15,000

11,900
10,700
10,600
9,720
8,780

9 17fl
8,780
8,650
8,260
7,350

6,740
6.260
5,710
5,380
4 740

July.

4,540
4,340
4,140

r3,680
3,420

3,240
2,990
2,910
2,750
2,910

3,600
2,990
2,670
2,430
2,350

2,510
2,350
2,270
2,130
2,200

i oon
1,850
1,710
1,640
1,580

1,580
1,710
1,780
1,640
1,450
1,380

Aug.

1,320
1,260
1,320
1,260
1 140

1,080
1,020
970
915
915

915
970

1,080
970
970

970
1,020
1,020
1,020
1,020

1,020
1,020
970
915
915

862
809
758
709
709
709

Sept.

662
617
662
617
573

531
511
491
491
491

453
417
435
417
400

400
382
382
382
365

365
348
348
34S
400

417
382
365
365
348

'   ')

NOTE. Braced figures show mean discharge for periods .indicated when stage-discharge relation was 
affected by ice. ,

Monthly discharge of Similkameen River near Oroville, Wash., for the year ending Sept.
30, 1918.

Month'.

October................................................

January................................................

March.........'.........................................
April...................................................
May....................................................
June......................................:............
July.......................:............................
August ....................................... j.....;...
September................................::.:.........

The year   .......... __ ........... _ .........

Discharge in second-feet.

Maximum.

531 
1,380 
4,340 
5;050

709 
6,040 

13,200 
16,700 
4,540 
1, 320 

662

16,700

Minimum.

382 
453

617 
809 

5,380 
4,740 
1,380 

709 
348

348

Mean.

441 
690 
799 

1,790 
746 
661 

2,240 
8,840 

10,000 
2,540 

986 
446

2,540

Run-off in 
acre-feet.

27,100 
41,100 
49,100 

110,000 
41,400 
40,600 

133,000 
544,000 
595,000 
156,000 
60,600 
26,500

1,820,000



OKANOGAH BIVEB BASIH. 97 

SALMON CREEK NEAR OONCONUIXY, WASH. ,

LOCATION. In sec. 18, T. 35 N., E. 25 E., half a mile below Conconully reservoir, 
Okanogan project of United States Reclamation Service, 2 miles south of Con- 
conully and 14 miles above Okanogan, Okanogan County.

DRAINAGE AREA. 121 square miles; 164 square miles (revised measurement) at 
Jones ranch (measured on topographic maps).

RECORDS AVAILABLE. July 6,1910, to September 30,1918. Prom April 12,1.903, to 
March 31,1912, records were obtained at Jones ranch in sec. 31, T. 34 N., R. 26 Bi, 
about 3 miles above Okanogan.

GAGE. Vertical staff half a mile below reservoir indicates head on weir; Jread .by 
Alien Honey.

DISCHARGE MEASUREMENTS. Made from footbridge near gage.
CHANNEL AND CONTROL. 20-foot recatangular sharp-crested weir with two end con 

tractions; prior to October 1,1912, a 20-foot Cippoletti weir.
EXTREMES OP DISCHARGE. Maximum stage recorded during year, 1.58 feet from 8.45 

p. m. June 12 to 11 p. m. June 13 (discharge, 143 second-feet); minimum stage 
recorded, 0.06 foot on numerous days during October to December (discharge, 
1.3 second-feet).      

1903-1918: Maximum stage recorded, 3.63 feet April 29, 1904 (discharge,.577 
second-feet). No flow 4 p. m. October 3 to 6 p. m. October 11,1910, when water 
was being stored in Salmon Lake and Conconully reservoirs. ......

ICE. Stage-discharge relation not affected by ice. . .
DIVERSIONS. None. .
REGULATION. Flow controlled by storage in Salmon Lake reservoir (capacity, 2^600 

acre-feet) and Conconully reservoir (capacity, 13,000 acre-feet). Monthly.sum 
maries of flow for 1912-1918 have been corrected for storage.

ACCURACY. Stage-discharge relation permanent. Rating curve well defined. -Gage 
read to hundredths once daily and oftener when head was changed. Daily 
discharge ascertained by applying daily gage height to rating table or, for days 
when head was changed, by taking weighted mean of results obtained by applying 
to rating table gage heights for various periods of constant head. Records 
excellent.

COOPERATION. Gage-height record and storage determinations furnished by United 
States Reclamation Service.

Two independent discharge measurements were made on June 16 by L. D. Carson. 
During both measurements the gage height was 1.53 feet and discharge, 138 second-feet.
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Daily discharge, in second-feet, of Salmon Creek near GonconiAlfy, Wash., for the year
ending Sept. 30,1918.

Day.

1... ...........
2..............
8..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14 _ ...........
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24.... ..........
25...... _ .

28..............
27..............
98

29..............
30..............
31..............

Oct.

1.5
1.5
1.5
1.5
1.5

1.5
1.5
1.5
1.5
1.5

1.5
1.3
1 O

15
53

56
15
1.5
1.3
1.8

1 0
1 4

1.3
1 4

1.3

1.3
1.3
1 4

1.3
1.3
1.8

Nov.

1.3
1.3
1 4

1.3
1.3

i i
1.3
1.3
1 3

1 0

1.8
1.8
1 ft
is
4.0

4.0
4.0
4.0
4.0
4.0

4.0
4.0
4.0
4.0
4.0

2.1
1.5
1.5
1.5
1.5

Dec.

1.5
1.5
1.5
1.5
1.5
1 3

1 0

1 3

1 0

1 0

1.8
1 Q

1 0

1 ft

1.3

1.7
1.7
1.7
1.7
1.5

1.5
1.5
1.5
1.5
1.5

1.5
1.7
1.7
1.7
1.7
1.7

Jan.

1.5
1.5
1.5.
1.5
1.5

1.5
1.5
1.5
1.5
1.5

1.5
1.5
1.5
1.5
1.5

1.5
1.7
1.7
1.7
1.7

1.7
1.7
1.7
1.7
1.7

1.7
1.7
1.7
1.7
1.7
1.7

Feb.

1.7
1.7
1.7
1.7
1.7

1.7
1.7
1.7
1.7
1.7

1.7
1.7
1.7
1.7
1.7

1.7
1.7
1.7
1.7
1.7

1.7
1.7
1.7
1.7
1.7

1.7
1.7
1.7

Mar.

1.7
1.7
1.7
1.7
1.7

1.7
1.7
1.7
1.7
1.7

1.7
1.7
1.7
1.7
1 9

1 o
1 O
1 8
1.9
1.9

1.9
2.1
2.1
2.1
ft 1

2.1
2.1
3.1
1.9
1.9
1.9

Apr.

1.9
1.9
1 9
1 O

1.9

1.9
1 O

1.9
1 9
1.9

1.9
1.9
l.»
1 O

2.8

5.1
4 0
4.0
4.0
4.0

4.0
4.0
4.0
4.0
4.0

4.0
4.0
4.0
4.0
4.0

May.

2.8
4.2

is
10

25

90
41
51
63
72

78
78

103
113
115

114
110

OR

2.5
11

18
18
20
20
20

20
18
10.3
14
14
14

June.

14
14
14
14
17

23
2$
32
53
OA

ISA
I4n
143
140
139

135
124
110
82
26

3ft
27
20
20
16

15
12
15
16
13

July.

12
16
14
15
15

15
20
25
25
28

28
27
25
25
24

23
22
lit
18
27

74
115
132
54
47

26
23
22

19
17

Aug.

7 8
6.3
5.4
7.0

11

6.1
10.0
10.5
10.6
10.5

15
17
m
30
83

28
28
26
28
22

32
32
80
20
26

£4
28
22
22
SO
22

Sept.

22
22
22
23
IB

10

20
21
18is

15
15
16
16
16

16
6.8
8.6

12
17
1A £

8.0
16
16
IS

15
15

, 15
10
1ft

Monthly discharge of Salmon Creek near ConeowMy, Wath.,for th* year ending Sept. 30,
1918.

Month.

Ototober... ........ .............
November......................
December.................. _ .

April.. .........................
May................ .. .. .

July............................

Observed discharge in 
second-feet.

Maxi 
mum.

56 
4.0 
1.7 
1.7 
1.7 
2.1 
5.1 

115 
143 
132 
33 
23

143

Mini, 
mum.

1.3 
1.3 
1.3 
1.5 
1.7 
1.7 
1.9 
2.5 

12 
12 
5.4 
6.3

1.3

Mean.

5.69 
2.39 
1.49 
1.60 
1.70 
1.85 
3.02 

42.8 
54.4 
31.0 
20.0 
15.9

15.2

Bun-off in acre-feet.

Observed.

350 
142 
91.6 
98.4 
94.4 

114 
180 

2,630 
3,240 
1,910 
1,230 

946

11,000

Stored.

+ 226 
+ 476 
+ 617 
+ 544 
+ 376 
+ 515 
+ 906 
- 504 
-2,040 
-1,640 
-1,070 
- 580

-2,170

Without 
storage.

576 
618 
709 
642 
470 
629 

1,090 
2,130 
1,200 

270 
160 
866

8,860

Mean 
discharge 
without

feet.

9.37 
10.4 
11.5 
10.4 
8.4ft 

10.2 
18.8 
34.6 
20.2 
4.S9 
2.60 
ft. 16

12.2



METHOW RIVER BASIN. 

HETHOW BTVER AT PATEROS, WASH.

LOCATION. In sec. 2, T. 29 N., R. 23 E., three-fourths mile above highway bridge 
at Pateros, Okanogan County, and 1 mile above mouth.

DRAINAGE AREA. 1,850 square miles (measured on topographic and Forest service 
maps).

RECORDS AVAILABLE. June 17, 1903, to September 30, 1818. (Records, June 17, 
1903, to September 30,1914, are revised and presented in this paper.)

GAGE. Inclined and vertical staff gage on left bank three-fourths mile above high 
way bridge; read by F. W. Robinson, Sarah E. Pasley,rWalter Young, and Ella 
R. Yowell.

DISCHARGE MEASUREMENTS. Made from cable 1,000 feet upstream or by wading.
CHANNEL AND CONTROL, Bed of stream composed of la^e boulders and gravel; 

shifts at extremely high stages. No well-defined control. One channel at all 
stages. Right bank high and not subject to overflow; left bank not subject to 
overflow below gage height 12 feet. Stage of zero flow, according to measure 
ments made October 1,1918, gage height 1.3 feet ±0.2 foot.

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 9.98 feet at 8.30 
a. m. June 14 (discharge, 9,510 second-feet); minimum stage probably occurred 
during period in which stage-discharge relation was affected by ice.

1903-1918: Maximum stage recorded, 11.6 feet, May 11,1910 (discharge, 14,900 
second-feet). Minimum flow estimated at 230 second-feet January 3 and 4,1912, 
when stage-discharge relation was affected by ice.

ICE. Stage-discharge relation seriously affected by ice; flow estimated from discharge 
measurements, observer's notes, and weather records.

DIVERSIONS. Many-small ditches divert water for irrigation above station.
REGULATION. None,
ACCURACY. (1918) stage-discharge relation changed at high water June 13; affected 

by ice as indicated in footnote to table of daily discharge. Rating curves well 
defined. Gage read to hundredths twice daily. Daily discharge ascertained by 
applying mean daily gage height to rating table. Open-water records excellent, 
others fair.

Discharge measurements of Methow River at Pateros, Waih.> tftmngr the yean ending 
Sept. SO, 1914,1915, and 1918.

Date.

1913-14.

28 
Aug. 18

1914-15. 
Jan. 30
Feb. 2 
June 2 

3 
Aug. 11

Made by 

.....do..................
An

.....do.................. 

.....do.................. 

.....do.................. 
C. O. Brown...........

height.

Feet. 
7.18
7.15 
4.31

54.68
64.46 

6.98
6.85 
4.48

Dis 
charge.

Sec.-ft. 
a <i ssn
«3790 

a 519

513
493 

"3,500 
03.420 

651

Date.

1918. 
Feb. 5

11 
Apr. 4

Apr. 12 
12

Jane 18 
19

Made by 

.....do......... ......... 

..... do..... .............

.....do.................. 

.....do.................. 

.....do..................

.....do.................. 

.....do..................

Gage 
height.

Fett.
4.SO
4.16 
4.50
4.50 
5.24 
5.28
8.15 
7.85

Dis 
charge.

See.-ft. 
560
W 
695
70S 

1,280 
1320
5660 
4,900

o Corrected since previous publication on account of arrangement o' meter and weight or weights. 
& Stage-discharge relation affected by ice.
NOTE. Measurements made during 1913-14 listed here are only those which have been revised; others 

will be found in Water-Supply Paper 392.
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Daily discharge, in second-feet, of Methow River at Pateros, Wash., for the years ending 
Sept. SO, 1903-1914 and 1918.

Day.

1903. 
1. ..............
2...............
3...............
4...............
5...............

6..............:
7...............
8...............
9...............

10...............

11...............
12...............
13...............
14...............
15...............

June. July,

6,410
6,000
5,600
5,020
4,830

4,280
4,100
3,920
3,750
3,580

3,410
3,410
3,250
3,250
2 7QA

Aug.

1,690
1,570
1,460
1,350
1,350

1,350
1,350
1,350
1,320
1,300

1,280
1,250
1,220
1 200
1,180

Sept.

890
820
750
750
718

750
750
750
685
685

750
820
820
820
820

Day.

1903. 
16...............
17...............
18...............
19...............
20...............

21...............
22...............
23...............
24...............
25...............

26...............
27...............
28...............
29...............
v\
11

June.

10 OAA

iSsoo
12,100
11,200

U AM\
10700
10,100
8,980
8,980

8,760
8,540
8,320
7;460
7 040'

July.

2.940
2,790
2,790
2,490
2,070

2,070
2,070
2,070
1,940
1,940

1,940
1,810
1,810
1,810
1,810
1,690

Aug.

1,160
1.060
1,100

930
855

890
930
890
890
970

970
970
890
890
820
820

Sept.

820
750
820
820
820

820
970

1,060
1.060
1,060

1,080
1,060

970
970
Q70

. Day.

1903-4. 
1............
2............
3............
4.. ..........
5............

6............
7............
8............
9............

10............

11............
12............
13............
14............
15............

16............
17............
18............
19............
20............

21............
22............
23............
24............
25:...........

26............
27............
28............
29... ..........
30............
31............

Oct.

890
son
820
890
890

890
820
890
890
820

890
970
970
970
Q7ft

1,060
1,060
1,060
1,150
1,150

1,150
1,150
i inn
1,150
1,150

1,060
1,060
1,060
1,060
1,060
1.060

Nov.

1,060
1,080
1,060
1,0 >0
1,060

1,150
1,150
1,150
1,150
1,060

1,100
1,020

970
1,020

Q7A

930
890
OQA

890
890

930
CQfl

855
820
820

820
785
70 K

785
820

Dec.

890
QQfl

Q7A

890
785

820
890
890
son
890

890
son
son
OCR

QKK

- SMifl
89ft
S9rt
7QE

785
7QK
7QK

7ft K

750
71 ft

71 Q

718
71 a
685
685
685

Jan.

685
655
625
625
<W»

625
655
655
655
fiOt^

c,1)^
625
625
625
655

655
655
655
625
520

520
520
KAO

570
570
tyyn

570
570

.570
520
520

Feb.

520
545
KQQ

at)K

625

625
625
'MS
K^A

570
CQC

655
625
685
685

655
625
AOK

KQQ

*QS

RQO

570
570
570
545

545
545
545
520

Mar.

520
ion
JQO

498
498

iias
498
498,
498
AJ&Q

AQQ

4.0ft

475
475
475

47*

475
4.7*
J.71

475

475
475
47*
471
47*

4.71

475
475,
475
475
475

Apr.

475
475
498
498
520

545
570
598
625
718

890
1,350
2,350
3,580
5,800

6,830
6410
6,000
6,200
6,200

6,410
6,200
6,200
5,800
5,600

5 Ann

6,200
8,100
9,640
8,760

May.

7.460
7 fUfl

6,410
Q,20G
6,000

5,400
5,020
4,020
4,640
4,640

4,640
4,640
4,640
5^210
5,210

5,400
5,600
6,000
6,410
7,670

9,200
9,640

11,800
10,700
8,540

7 880
7! 460
7,880
8,760
8,540
8.100

June.

8,100
7,880
7,880
7,880
8,100

8,540
8,760
7,880
7,040
7,040

6,410
6,410
6,410
6,410
5,800

  5,800
5,800
9,420
9,410
8,690

7,280
6,590
4,200
5,260
4,830

5,700
6,590
7 280
f. 280
7,280

July.

7.280
7,510
6,590
6,590
6y 360

6,360
6,590
5,920
5,260
4,830

4,620
4,410
3,800
3,220
2,860

2,520
2,360
2,200
2,050
2,050

2,050
1,900
1,900
1,900
1,760

1,630
1,630
1,630
1,500
1,380
1.380

Aug.

1,270
1,270
1.170
1,170
1,170

1,070
1,070

980
980
980

820
820'820

820
750

750
750
750
685
685

685
685
685
625
570

570
570
570
685'685

685

Sept.

625
625
570
570
570

570
570
570
520
620

520
520
520
475
475

475
475
475
475
475

475
475

. 475
475
475

475
475
476
435
435



METHOW RIVER BASIN. 101

Daily discharge, in second-feet, of Methow River at Pateros, Wash., for the years ending 
Sept. SO, 1903-1914 and 1918 Continued.

Day.

1904-5. 
1............
2............
3............
4............
5............

6............
7............
8............
9............
10............

11............
12............
13............
14............
15............

16............
17............
18............
19............
20............

21............
22............
23............
24............
25............

26............
27.......... .
28............
29............
30............
31............

1905-6. 
1... .........
^:.. .........
3..... .......
4.......;....
5............

6............
7............
8............
9............

M... .........

H............
12............
13............
14............
15............

16............
17............
18............
19............
20............

21............
22............
28............
24............
25............

2ft............
27............
28............
29............
30............
».v.v.. ......

Oct.

435
435
435
435
435

435
435
435
435
625

625
570
520
520
520

4Q9

498
498
AQR

498

17 %
475
475
455
4KR

455
455
455
455
455
455

570
KQO

598
980
598
coo
598
685
OAK

  8Qf»
QKft

820
785
750

7l!ft

750 yen

750
718

685
625
K9H
625
625

625
685
785
785
750
750

Nov.

455
455
455
455
455

455
455
455
455
455

455
455
455
415
ill

47ti

475
4QR
47*

475

4QR

520
520
520
EOA

520
AfkD

AQD

475
A7^

71 ft
71ft
71ft

685
655

655
655
625
625
fine

625
ftrtK

625
598
570
floe

625
625
625

. 598

570
570
(MB

598
598

598
570
520
498
475

Dec.

475
475
475
475
475

475
475
47*

475
475

475
475
475
AOft
AQft

d7t;
475
455
435
415

415
415
415
395
OftA

345
41 H

435
A«Ut

455
455

47*
47>!
4QB
4QS
4QS

KO/1

498
475
47*

475

475
455
455
455
455

455
Any

435
435
435

435
435
435
435
435

435
435
435
435
395
395

Jan.

455
455
455
455
455

455
455
&tn
41 E
395

395
One
OOK
OAK

395

395
395
435
475
475

435
435
JQC

435
4OK

435
415
41S
395
330
QOfl

^AA
OflA

QflA

435

AUC
A9K.
070

37fi
37fi

^7ft

395
455
Crto

da*

435
435
435
43S
^QC

435
435-
475
4QA

455

455
455
436
395
360
360

Feb.

350

320

340

415
435
435

360
360
360
Ofifi
^fin

9&A

330
330
OOA

OOA

Qon

395
395
378
378
O7Q

378
395
395
415

395
378
378
378
378

378
360
378

Mar.

435
435
455
455
498

520
520
520
570
980

1,380
1,380
1,380
1,320
1,270

1,270
1,380
1,630
1,760
1 900

1 900
l'760
1,630
1,630
i mn

1,560
1 KfiA

1,500
1,380
1,380
1 0QA

OCA

360
378
Wft
^7fi

070

378
378
OQK

395

395
360
360
360
378
O7Q

378
378
378.
378

378
378
378
395
415

415
435
455
455
498
625

Apr.

1,380
1,270
1,270
1,270
1,270

1,270
1,380
1,380
1,440
1,440

1,440
1,560
1,630
1,630
1,630

1,760
1,900
1,900
1,900
2,050

2; 200
2690
3,600
4,410
5,920

6,140
5,700
5,260
4,200
4,000

655
655
655
718
820

1,170
1 760
1,900
1 fiSfts
1,500

1,380
1,270
1,170
1,170
1,270

1 CAA

1,500
1,630
1,760
1,760

2,360
3,600
4,000
3,600
3,040

2,690
2,690
2,860
2,860
4,000

May.

3,410
3,410
3,410
3,040
3,040

3,040
3,040
3,600
5,920
5,700

5,040
4,830
4,410
4,410
4,200

4,000
4,000
4,000
4,000
4,000

4,000
3,800
8,800
3,600
3,600

3,410
4,000
4,410
5,480
6,140
7,740

4,830
5,040
5,700
5,260
4,410

4,000
4,000
4,000
4 OAA

4,410

5,700
5,700
5,700
4,200
4,620

4,000
3,800
3,410
3,220
3,220

3,220
3,220
3,220
3,600
3,600

12,200
12,200
8,980
8,450
7,740
7.050

June.

8,690
10,400
10.900
11.900
10,900

10,900
10,900
10,900
11,600
11,400

10,900
10,400
10,200
7,740
7,050

6,820
6,360
5,920
6,140
6,140

6,140
6,140
6,140
7,050
6,590

6,360
6,140
5*920
5,480
5,260

6,820
6,830
6,820
9,650
7,280

6,590
5,700
5,040
4,000
4,620

4,620
6,820
6,140
5,260
4,410

4,830
4,200
3,600
3,600
3,410

3,410
3,220
3,220
3,220
3,600

4,410
4,830
4,830
4,000
3,220

July.

5,260
5,260
5,260
5,040
4,830

4,200
4,000
3,800
3,600
3,600

3,220
2,860
2,690
2,520
2,520

2,200
2,200
2,050
1,900
1,900

1,900
1,900
1,900
1,900
1,630

1,630
1,760
1,630
1,630
1,560
1,500

2,860
3,040
3,220
3^410
3,600

3,600
4,000
3,220
2 Q/SA

2,520

2,520
2,210
2,210
1,920
1,790

1,660
1,540
1,430
1 380
1,270

1,220
1,170
1,080
1,080

988

945
905
865
865
828
790

Aug.

1,380
1,320
1,320
1,270
1,270

1,170
1,120
1,070

980
938

895
858
858
820
785

785
785
750
718
685

625
625

' 596
598
598

598
570
570
570
570
545

758
725
695"695

695

695
638
638

638

610
610
610
61Q
610

610'&&

558
534
534.

509.
534

534
534

,534

509
4Rfi

.,486
486

Sept.

545
520
520
498
498

475
475
475
498
498

475
475
475
475
475

475
475
475
475
475

475
' 475

475
475
498

520
' 570
' 570

" 570
570

486
' " 486

463
463
442

442
442
442
442
463

463
463
463
463
463

463
463
463
463
463

442
442
442
442
442

442
.442
442
420

. 420



102 SURFACE WATER SUPPLY, IMS, PART XII A.

Daily discharge, in second-feet, of Metkow River at Pateros, Wash., for the years ending 
Sept. SO, 1903-1914 and 1918 Continued.

Day.

1906-7. 
1. ...........
2.......... .
8............
4............
............

6.. ..........
7............
8........ .
9..........

10.......... .

11...... .
12...... . "
18........ .
14..........
15........

16........
17...... .
18........ ."
19..........
20...........

21...... .
22...... . "
23........" "
24.........."
»..........!.

26.......... .
27............
28..........
2»... ....... .
80..........
81.........."

1907-8. 
1.... .
2...... . "3..........;*
4.......... .
5........

6..........
7.......... .
8........
ft........ .'

10.......... .

11........ .
12.......... .
13............
14........ .
16............

16............
17............
18............
19............
20............

21............
22............
23............
24............
25............

26............
27............
28............
29
80............

K81.... ........

Oct.

420
420
420
420
420

420
400
400
400
400.

400
inn
400
400
420

442
442
449

442
443

420
420
420
420
420

400
725
AAff

695*^i»
665

688
638
610
610
610

$84
584
584
558
KSSt

558
534
534
534
534

509
KACI
509
JCnn

509

486
486
ASA
ASA

486

AflA

486
463
463
463
463

Nov.

638
610
610
638
638

638
610
638
610
638

758
TKO

758
7QA

1,320

1,170
945
oatf
Ton
 nsa

725
fltOR
fiAK

665
665

688
638
610 ISA
584

vno
ma
486
486
486

486
463
463
463
463
400
463
463
463
463

442
442
442
AAft

442

463
463
463
463
463

463
463
486
ASK

483

Dec.

ftfi£

584
584
KQA

KQA

Kfi4
 04

584
KRA
KRA

584
eoj

584
420
534

534
534
KTIQ
ABA

486

509
tEAfl

fifta
fna
509

420
442
44&

463
486
486

486
ififi
486
486
463

463
463
4fiS
442
442

442
442
442
442
420

400
880
400
400
442

468
468
463
ASK
ASH

483
442
442
420
420
442

Jan.

420
880

380

300

880

442
468
468
442
420

420
400
400
420
420

400
400
400
420
400

400
OCA

420
420
420

380
345
362
362
362

345
880
330
400
345
330

Feb.

880

420

500

584

380
315
380
463
509

486
463
463
486
AStR

463
442
420
442
420

420
j|4A

400
OJW*

9tfk

380
362
oan
380

380
380
362
362

Mar.

534
534
558
RKQ

558

558
558
558
KK8
KSSt

558
558
558
558
558

558
558
558
558
558

RK8

558
558
 KB

558

558
KM

558
RK8
USA
584

ssn
362
362
362
862

862
862
362
362
862
 48ft

380
Atn
420
442

468
*fiS
463
442
442

442
442
AR9

486
VIA

KSti

534
534
509
KAQ

534

Apr.

584
610
638
638
665

725
725

1,180

1,540
1,790
1,920
1,920
1,920

L 920
2,060

t seo
860

2.520

2,520
2,520
2,360
2,210
2,360

534
584
584
558
558

558
558
558
584
610

665
665
828

i nan
1 UA

1,120
1,170
1,220
1 270
1^320

1,430
1 140
1,660
i Ton
1,920

1,930
I 7SA
1,920
1,920
1,920

May.

2,360
2,520
2,860
2,860
3,410

4,000
4,880
5,920
6,590
6,590

6,380
5,920
5,260
5.260
6.140

10,200
10,400
9,900
9,900

10,200

9,410
8,210
7,970
8*210
7, WO

7,970
8,210
9,410

10,400
10,900
12,800

2,210
$890
3.220
3,220
3,220

3,220
4,410
4 830
4,8*)
A 83M

4,830
4,830
4,620
4,410
4,410

4,200
4,000
4,000
4,200
4,410

4,620
4,830
4,830
4,830
5,040

5,260
5,260
5,700
6,140
6,380
6,590

June.

12,900
10,600
9,900
9,410
9,410

9,170
7,970
7,970
7,080
6.360

6,140
6,140
5,480
5,360
4,620

4,410
4,200
4; 620
5,480
5,700

6,140
5,700
5,040
5,040
5,040

6,140
7 Mfl

6,820
6,140
5,480

6,140
6,140
6,690
6,830
7,060

7,970
8,930

10,400
11,900
11,000

11,000
11,40)
9,650
9,650
9,410

8,930
7,970
7,060
6.140
5,480

4,830
4.410
4,410
4,830
5,700

5,260
5*040
4,410
4,000
4,000

July.

5,040
4,410
4,410
4,830
4,200

3,600
2.530
2,690
3,220
3,230

8,040
2,860
2,690
2,690

2,860
2,520
2,520
2,520
2,360

2,210
2,210
2,210
2,060
1,920

1,«60,
1,660
1,060
1,540
1,480
1,480

5,480
5,700
5,200
4,830
4,000

4,000
3,800
3,000
3,600
8.410

3,220
3,220
3,220
4,000
4,000

4,000
3,800
8,600
3,220
3,040

2,880
2,690
2.620
2,860
2,210

1,920
1,660
1,540
1,430
1,270
1,220

Aug.

1,430
LfH
1,380
1,386
1,220.

i ISO
1,08ft
1,030
1,030
1.030

945
905
865
828
790

758
758
725
725
695

665
665
638
638
638

695
695
665
665
695
665

1,120
1,030

988
945
945

905
865
865
828
790

758
758
725
725
695

695
665
665
665
665

665
665
725
695
695

665
665
665
638
638
638

Sept.

610
584
584
442
442

442
442
558
RKK
584

584
610
610
584
610

638
63S
638
665
665

666
665
665
665
665

665
665
638
638
638

610
610
584
584
558

558
531
584
599
509

480
40S
488
468
468

468
442
443
442
442

443
420
420
430
420

420
420
420
408
400



MBTHOW BIVEK BASIN. 108

Daily discharge, in second-feet, of Melhow River at PaterQS, Wash., for the years endfag 
Sept. SO, 190&-1914 and 1918 Continued.

Day.

1908-9. 
1............
2............
3............
4............
5............

6............
7............
8............
9............

10............

11............
12..........
18..........
14.......... .
15............

16.............
17............
18............
19............
20............

21.......... .
22............
28............
24.......... .
25............

26............
27............
28............
29............
30............
31.... ........

1909-10. 
1............
2............
.............
4.. ..........
fi..... .......

t... .........
1... .........
8............
.............

10

11............
12............
18.... ....
14............
16.

16............
17............
18............
.............
20............

Ol... .........a*.. ..........
38............
34
26............

26............
87............
88............
t9......... .
80............
31............

Oct.

400
400
400
400
400

400
400
4fln
4on
<i9n

380
380
18ft
380
380

380
san
isfi
380
400

400
400
4on
380
380

400
400
400
400
400
400

   4ffit
448
*fe
AgH

442

442
442
442
442
420

420
420
420
420
420

420
49n

   420
420
420

420
420
420
420
420

420
400
400
420
420
420

Nov.

400
400
400
400
420

420
420
420
442
442

420
420
420
400
420

420
420
442
442
VK>

EAQ

534
wa
firtQ
4OR

463
463
463
463
442

420
442
ASA
509
486

463
463
463
463
463

463
AKH

442
420
420

42fl
420
420
442
463

463
483
509
568
fSli

568
509
634
558
7Qfl

Dee.

420
380
380<*sn
380

380
400
420
442
442

443
443
ttA
420
400

420
409
380
349
362

S80
400
420
400
400

400
400
420 1
420
400
420

945
828
610
558
884

610
610
638
610
610

610
684
658
634
500

534
509
KAQ

509
442

400
880

370

Jan.

400
400
OQfl

%n

280

330

350

870

360

Feb.

330

330

330
9ff>

300
300

340

360

390

Mar.

486
463
463
463
420

345
345
345
345
345

345
345
345
345
362

362
362
380
380
380

380
380
380
380
400

420
442
486
558
558
558

584
666
638
558
486

486
463
463
AAf*

442

442
420
483
609
558

638
790
988

1,170
l,8&>

2,690
3,0*0
o'SSn
a' Son

2,860
2,860
2,690
2,520
2,360
2,360

Apr.

558
558
558
558
558

558
558
558
584
610

665
725
790
865
945

945
905
905
SOS
945

945
988

1,030
1,120
1,220

1,320
1,380
1,380
1,270
1,220

2,210
2,210
2,210
2,210
2,060

2,210
2,210
2,210
2,210
9 IfiO

2,520
2,520
2,690
2,860
2,690

2,690
2,860
8,220
4,000
5,260

6,700
6,700
6,700
7 nsn
9,410

12,200
11,900
9,900
8,930 !
7,740 |

May.

1,220
1,270
1,540
2,210
3,520

2,360
2,060
1 SSO
1,920
2,210

2,060
2,060
3 210
2,520
2,690

2,860
2,860
2,860
2,860
2,860

2,860
3,860
3,860
3; 410
4,200

6,140
7.280
7,740

 5.930
^920

7,050

6*360
M60
$,590

7,510
9,410

11,400
11 ann
ia ortfi

14,900
12 200
10,600
9,410
8,450

7,740
7,970
s'oan
8,830
8,450
ft 91ft

£900
Am

13,200
*MOO

10,900
9,410
7,970

6*82Q
6,'sai

June.

7,740
11,400
12,200
10,400
^410

8,450
7,280
6,820
7,050
7,970

9,170
9,900
9,170
8,210
8,690

8,930
8,450
7,970
7,970
7,610

7,050
6,820
5,920
Si 260
4)830

4,620
4,620
4,200

t 800
800

7,740
7,050
6,820
6,860
6,590

6,820
6,820
6360
6,590
7,050

7,740
8,690
9,410
8 170
8.460

7,970
7,050
6,690
&140
S,70Q

5,480
5.260
£830
4,410
4.000

4,410
4.620
4410
4410
4,000

July.

4,000
4,000
4,000
4,000
4,410

4,830
5,700
6,140
5,480
5,260

4,830
4,000
3; 600
3,220
3,040

2,860
2,860
2; 690
2,520
2,210

3,210
1,920
1,920
1,920
1,920

.1.790
1660
1,660
V660
L540
1,540

4,200
4,200
4,200
4,000
4,000

4,000
4,000
4,200
4200
4,200

4,410
£200
t, 000
'3,800
£220

3.220
2,220
9f Sfift
£690
2,520

2,210
£360

3,060
1,920

1 CWrt
1,660
1 660
I 540
i*43tn
1.380

Aug.

1,480
1,430
1,320
1,220
1,120

1,080
1,030

988
945
905

865
790
758
758
725

695
665
638
610
584

584
584
558
558
558

558
558
558
558
534
534

1,320
1,320
1,220
1,170
1.120

1,120
1 22ft
1,170
1,170
1,220

1,120
1,030

988
94S
90S

865
790
768
725
695

695
665
638
638
610

584
584
584
584
558
584

Sept.

609
609
486
486
463

463
463
463
442
442

442
420
420
420
400

400
400
380
400
4f¥l

400
400
400
400
400

<tnn
420
442
442
463

KRR
558
KS4
^KKO

568

534
534
,558
658
634

609
RAQ
AM
8fl9
486
4&A

509
AM
509
909

609
309
809
809
509
KflO

.486
486
4fift
486



104 SURFACE WATER SUPPLY, 1918, PAET XII A.

Daily discharge, in second-feet, of Methow River at Pateros l Wash., for the years ending 
Sept. SO, 1903-1914 and 1918 Continued.

Day.

1910-11. 
1...........
2...........
3...........
4... ........
5...........

6...........
7...........
8...........

10...........
11............
12............
13............
14............
15............

16............
17............
18............
19
30............

21............
22............
23............
24............
25............

26............
27............
28............
29............
30............
01

1911-12. 
1............
2.. ..,.. ...
3............
4............
5............

6............
7............
8............
9............

10............
u..... .......
12............
13............
14............
15............

16............
17............
18............
19............
20............

21............
22............
23............
24
26. ... . . ..

26............
27............
28............
29............
30............
31............

Oct.

486
509
558
610
610

584
610
695
768
905

905
865
828
828
790

865
905
988
988
946

905
865
828
790
865

1,120
1,080
1,030
988
988
945

530
630
501
501
501

501
474
474
448
448

448
448
424
424
424

424
424
424
424
424

401
401
401
401
401

401
401
401
401
401
401

Nov.

865
828
828
790
768

768
790
828
790
758

758
725
695
695
695

665
638
638
638
665

725
725
758
666
610

609
568
610
584
584

401
401
381
381
401

401
401
401
401
401

9Q4
326
401
424' 448'

424
448

. 424'424
iiS

424
401
401
381
401

401
381
326
344
401

Dec.

684
584
610
684
658

668
584
584
568
558

534
634
534
534
 609

509
509
486.
509
609

486
486
486
486
463

420
442
463
486
486
463

381
401
381
381
361

381
361
361
361
344

326
326
344
361
361

361
361
344m
344

294
326
3441
294
280

. 290

Jan,

420
380
400
420
442

610
584'634
609
509

420
362
362
315

340

340

260

330

370

Feb.

. 360

i

450

  380

310

310
310
310

310
326
326
310
0|A

310
310
310
310
310

310
294
294
294

Mar.

450

558
509
486
463
442

420
400
380
380
380

380
400
420
442
463

486
558
638
828
946

945
945
905
905
988

1,170

294
294
294
294
294

310
310
310
310
294

294
310
310
310
310

310
310
310
310
310

310
310
310
310
310

326
344
361
381
401
401

Apr.

1,380
1,430
1,430
1,380
1,320

1,320
1,220
1,120
1,120
1,170

1,120
1,080
1,030
1,030
1,030

1,030
1,030
1,080
1,080
1,080

1,120
1,220
1,320
1.660
2,210

2,520
2,520
2,360
2,360
2,520

401
448
501
530
630

501
501
630
660
660

935
1,120
1,120
1,120
1,120

1,120
1,120
1,170
1,220
1,170

1,170
1,170
1 170
1,170
1,170

1,220
1,220
1,270
1,320
1,640

May.

2,690
3,040
3,220
3,410
3,600

3,600
3,410
3,410
3,220
2,860

2,690
2.690
2.690
2,860
2,860

3,800
4,620
4,620
4,410
4,200

4,200
4,620
4,620
4,200
3,800

3,600
3,410

,3,410
3,410
4,200
6,140

1,640
1,430
1,430
1,430
1,430

1,540
1,770
2400
3,280
3,770

3,600
3,600
4,290
5,400
6,620

7,460
6,410
5800
5,800
7,250

10,100
8,320
6,830
6,620
6,200

6,200
6,000
5,800
5,400
5,400
5,020

June.

8,930
10,900
9,900
8,460
7,060

6,590
6,590
6,590
6,590
6,690

8,450
11,900
13,200
11,200
10,100

9,420
8,100
7,040
6,000
5,400

5,020
5,400
6,000
6.600
5,020

5,020
5,020
4,830
4,470
4,110

 5,020
4,830
4,660
4.650
6,020

5,400
5,800
6,620
6,620
6,200

6,000
6,200
6,200
5,800
6,620

6,000
3,940
4,110
4,650
5,020

5,600
5,020
4,290
4,290
4,290

4,110
3,940
3,280
2,680
2,400

July.

3,940
3,770
3,600
3,280
3,120

3,280
3,120
2,970
2,680
2,400

2,270
2,270
2,140
2,140
2,270

2,270
2,140
2,140
2,010
1,890

1,770
1,650
1,640
1,430
1,380

1,380
1,320
1,220
1,120
1,070
1,020

2,540
2,540
2,540
2.400
2,270

2,270
2,140
2,140
2,010
1,890

1,770
1,650
1,650
1,650
1,640

1,640
1,430
1,320
1,320
1,220

1,220
1,120
1,120
1,120
1,120

1,120
1,020
fl35
892
892
770

Aug.

1,020
1,020
1,020
1,020
Ij020

980
1,120
1,020
i;020
935

850
770
732
732
695

660
625
592
560
660

560
560
660
660
630

501
501
474
474
448
448

770
770
732
732
696

696
660
626
625
625

592
660
660
630
660

810
936
936
892
810

732
695
695
660
625

625
592
560
530
539
560

Sept.

448
448
448
601
660

770
732
732
732
770

732
732
732
770
770

810
770
732
732
695

660
626
625
692
692

592
592
660
530
630

660
560
660
560
560

560
592
626
626
625

662
660
560
560
630

530
530
530
501
501

474
474
474
474
448

448
448
448
MB
424
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Daily discharge, in second-feet, of Methow River at Pateros. Wash., for the years ending 
Sept. SO, 1903-1914 and 1918 Continued.

Day.

1912-13. 
1............
2............
3............
4............
5............

6............
7............
....... ......
9............
10............

11............
12............
13............
14............
15............

16............
17............
18............
19............
20............

21............
22 ....
23............
24............
25............

26............
27............
28............
29............
30............
31............

1913-14. 
1.. ..........
2............
3............
4............
5............

6............
7............
8............
9............

10............

11............
12............
13............
14............
16... .........

16............
17............
18............
19............
20............

21............
22............
23............
24............
25 ......

26............
27............
28............
29
30............
31............

Oct.

424
424
424
424
424

401
401
401
401
401

401
401
401
401
401

401
401
401
448
448

448
448
448
448
448

474
448

448
448
424
424

40H
401
401
4ni
401

481

424
401
401
401

4fn
401
424
424
424

424
424
448
424
448

440
" 448

448
448
248

448
448
AA.fi
AAO

14ft

448

Nov.

424
424
424
424
424

401
424
448
448
448

448
448
424
424
424

424
424
424
424
424

424
401
401
401
401

401
401
401
401
401

448
448
424
424
448

448
448
448
424
424

424
424
401
Ant
401

401
424
424
424
401

481

401
381
381
401

Am
424
424
424-
448

Dec.

401
401
381
401
381

381
361
381
381
361

044
381
381
381
361

381
381
401
381
310

310

340

440

424
401
381
381

381
Ofit

361
344
294

344
QQf

381
afii
QA1

361
361
361
361
294

326
381
361
361
361

361
361 >
361
344

344
361

Jan.

[ 350

280

290

260

340

361
361
361
361
361

361
481

381
361
344

481
QA1

361
361
Qftl

381
DO-*

361
Oftl

361

344
361
91fl

252
361

326
00ft

} 320

401

Feb.

300

320

<jfift

QQ1

381
q-irt

320

660
530

5ni
501
474
448

448

474
401
344
326
326

326
326
326

Mar.

390

344
344
044
326
vya

39R

326
326
326

344
444

361
Qftl

344

326
e*AA

361
VLAA

326

444

344
QA4

344

361

326
326
326
326
00 ft

326
QOft

qo«

326
326

326
nnet

326
344
444

361
381
381

  401
401

448
474
530
560
560

560
660

592
625
625

Apr.

361
361
361
361
401

401
401
401
401
401

448
474
560
660
892

1,170
1,220
1,270
1,430
2,010

2,140
2,140
2,010
1,890
i son

1,890
1,890
1,770
1,650
1,650

625
660
fiAft

695
fttfi

980
I ocn

1,650
2,010
2,140

2,400
2 QOA

2,970
3,120
3,280

3,120
2 <V7fl

2,970
2 <V7ft
 3 440

3,280
3,120
2,970
2 <nn
2,820

2,820
2 Q7ft

2,820
2 0Qf\

2,820

May.

1,650
1,540
1,430
1,430
1,380

1,430
1 HAfi

1,890
3,600
4,830

4,830
4,470
4,290
4,110
3,940

3,600
3,440
3,280
3,280
3,280

3,280
3,770
4,830
5,800
6,620

7,040
7,880
8,100
8,320
8,100
8,980

2,970
4 WJfl

6,000
5,600
5,020

4,650
4,650
4,290
4 290
4 OQA

4,470
4,650
5,020
6,620
A RJA

8,980
8,760
8,320
7 880
?] 460

7,670
7 RSA

8,320
8,980
8,540

7,260
6,200
5,600
5,020
5,020
5,800

-June.

9,640
10,700
11,000
1C, 700
9,420

8,760
8,320
8,320
8,980
9,640

8,980
8,540
8,540
8,100
7,670

7,250
6,620
5,800
6,000
6,620

6,000
5,600
5,400
5,020
5,020

5,020
5,210
5,210
5,020
5,020

7,040
8,320
Q KAH
8,320
7 040

6,200
5,400
4,830
A OQA

4,110

4 (MO

4,290
5,020
5,800
6,830

7,670
Q OOft

7 fittn
7 040
6,410
E JfUl

4,650
3 <un
3,940
4,110

3 QAf\

3 940
3*^40
*» <U A

4 OQO

July.

4,650
4,290
3,770
3,280
3,120

3,280
3,280
3,280
2,970
2,820

2,820
2,680
2,540
2,400
2,140

2,010
1,890
1,890
1,890
2,010

2,140
2,270
2,270
2,140
2,010

1,890
1,660
1 >Uft

1,430
1,320
1,220

4,650
4,830
5,210
4,650
3 QJA

3,600
3,280
2 ff7fl

2,820
2,680

2,680
2,680
2,820
2,680
2 CLjn

2,270
2,140
2,140
2,010
1,890

1,T70
1,540
1 49ft

1 430
1^320

1,220
I QOft

1,120
1 AOA

1,020
850

Aug.

1,170
1,120
1,120
1,120
1,070

1,070
1,020

980
935
892

850
770
770
770
770

749

695
695

' 695
660

625
592
KOA

560
530

530
501
501
474
474
448

850
810
770
732
695

695
695
AAft

625
625

1CM
KAA
RAA

530
Krtl

5A1

501
501
KA1

501

474
474
448
448

448
  448

448
434'
434.
401

 Sept.

448
448
448
448
695

810
732
660
625
592

560
560
530
530
501

501
474
448
448
448

448

448
448
424
424

424
424
401
401
4<)1

401
381
001

381
361

361
381
424.
448
448

448
448
448

448
448

448

474
501
R/11
MA

560
530
530
SOI
630

660
660
770

  tw>
' 695
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Daily discharge, in second-feet, of Methow River at Pateros, Wash,, for the year* 
Sept. SO, 1903-1914 and 1918 Continued.

Day.

1917-18. 
1............
2............
3............
4............
6............

6............
7............
8............
9............

10.. . .........

11.. ..........
12............
13............
14............
15... .........

16............
17............
18............19.........:..
20............

21............
22............
23............
24............
25............

26............
27............
28............
29............
30............
31............

Oct.

413
396
396
413
413

413
413
396
396
396

396
396
396
396
381

3&1

396
396
OQft

396

OQft

^iQfi
413
413
396

396
OQft

396
396
396
396

Nov.

413
413
413
430
430

430
430
430
430
430

413
430
430
430
430

430
413
413
413
413

413
413
413
430
430

413
/us
430
413
413

Dec.

430
430
430
430
413

413
396
396
396
396

430
430
430
430
430

dV\

430
535
511
468

413
AAQ

396
338

340

511
738

Jan.

735
Q9fl

920
960
920

880
842
735
671
671

671
671
642

480

320

Feb.

| 330
I

Cen

559
535
511
10ft
468

ion
490
4Qfi

400

280

Mar.

1
[ 380

1

396
413
413
413
413

413
430
430
430
413

413
413
430
430
430

430

468
468
490

490
511
511
511
511
535

Apr.

586
671
642
671
671

735
805
880
920

1,000

1,140
1,290
1,440
1,440
1 340

1,290
1,240
1,140
i ion
1,190

2,000
2,510
2,650
2,790
2,940

2,660
2,650
2,790
3,090
3,920

May.

4,640
5,020
6,200
6,620
6,410

5,600
5,020
4,460
3,920
3,760

3,580
3,680
4,460
5,600
6,410

6,000
5,600
5,400
4,830
4,100

 ? isn
3,250
2,650
2,650
2,790

2,650
2,610
2,510
2,650
3,750
5,020

June.

4,830
i *un
3,750
3,580
3,580

4,280
4 640
5^600
7,250
8,760

9,200
0,420
9,420
9,070
6,710

5,690
5,290
5,290
5,100
5,100

4,720
4,720
4,910
4,910
4,170

3,650
3,320
3,010
2,710
2,430

July.

2,300
2,300
2,170
2,040
1,920

1,800
1,800
1,680
1,680
1,800

1,920
1,800
1,800
1,680
1,570

1,570
1,570
1,570
1,460
1,460

1,460
1,350
1,020

970
928

928
1,020

970
845
768
768

Aug.

768
768
768
768
768

698
635
605
578
550

550
550
578
550
578

578
578
578
578
578

550
524
524
498
498

498
474
450
428
406
406

Sept.

586
348
366
34S
329

312
812
312
295
312

295
295
295
295
OftS

QQK
295
295
295
312

295
295
295
312
312

312
312
295
295
280

Nora. Records June 17, 1903, to Sept. 30. 1914, revised since previous publication. Discharge ascer 
tained from rating curves as follows: June 17,1903, to June 18,1904, (airly well defined; June 19,1904, to 
May 26,1906, fairly well defined; May 27,1906, to June 13, 1911, well denned; June 14,1011, to Sept. 30, 
1914, wen defined. Braced figures show mean discharge for periods indicated when stage-discharge 
relation was affected by ice.

Monthly discharge of Methow River at Pateros, Wash., for the years ending Sept. SO,
1903-1914 and 1918.

Month.

1903. 
June 17-30.......... ...................................
July...................................................

September.. _ ........................................

The period.......................................

1903-4. 
OctoNr......... .................. .......................

December.. . . ....... ....
January.......................................... _ ...
February..............................................
March....... ..,..»... ..,,....,... .......................
April..................................................
May............................ ... ..... ...... ....

July....................................................

The year.. .......................................

Discharge in second-feet.

U&3uXELUXIL*

13,200 
6410 
1,690 
1,060

1,150 
1,150 

070 
685 
685 
520 

9,640u'soo
9,420 
7^510 
1,270 

625

11,800

Minimum.

7,040 
1,690 

820 
6S5

820 
785 
685 
520 
520 
475 
4ft 

4,640 
4 200 
1380 

570 
4135

485

Mean.

9,900 
3,150 
1,140

854

.1,000 
961 
816 
606 
595 
485 

3,980 
6830 
7*060 
3610 

832 
509

2,270

Ban-off In 
acre-feet.

275,000 
194:000 
TfclOO 
50,800

5<JO,WO

61,800 
57 2QO 
50.200 
87JSOO 
34,200 
MSOO 

237000 
420000 
420600 
223,000 
51,200 
30,300

1,650,000
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MonMy discharge of Metfcow Riser «t Pateros, Wad*:-, for tktt^yesrs 
1903»t»14 and W18  Continued:  

Month.

1989-10. 
October...............................................

Februarv........ . - -   ...
March.... ....... ............... ........................
April..................................................
Mav
June...... __ ....................... _ .............
July...................................................

September... .
Tho TTBOT

1910-11.

March..... ..................................... .........
April.............. .......... ..v.... ....................
May....................................................
June........................ _ .......................
July................ . ....... . . .... . .
August ...
September... ...

The year.................... .....................
1911-12. 

October..... ...........................................
November. ...... .... . .

January................................................
March..... ....... ... ;
April...................................................
May..... .............. ........ .............. ...........
Juno. . .
July....................................................

September.............. _ . _ , _ .... _ .............

The year.........................................
1913-13. 

October................................................

January........... . .... .

March.... . . .
April...................................................
May....................................................
June...................................................
July...................................................
August.............. _ ................................

The year. .

1918-14. 
October.... ..................... ......,^... ...........
December......... .. .. ..... . ...
January.................................... . ........

March...................................................
Aprtt.... ........ ...... ..................................
May...............,...............................;....
Jane............. .....................................
July....................................................
Atignflt . . * . i

: - Th*jra8r...........i. ............................

Discharge in second-feet.

Maximum

468 
790 
945

3,220 
12,206 
14,900 
9,410 
4,410 
1,320 

584

14,900

1.120 
865 
610 
610

1,170
2,520 
6,140 

13,200 
3,940 
1.120 

810

13,200

530 
448 
401

401 
1,540 

10,100 
6,620 
2,540 

035 
625

10,100

474 
448 
401

2,ii6 
8,980 

11,000 
4,650 
1,170 

810

11,000
  1 1   i '

448 
448 
448 
381 
560 
625 

. 3,440 
8,980 
9,860 
5,210 

850 
770

9,860

Minimum.

400 
42fr

420 
2,060 
6,360 
4,000 
1,380 

58*  486

486 
509 
420

1,030 
2,680 
4' 110 
1,020 

448 
448

1 401 
294

294 
401 

1,430 
2,400 

770 
530 
424

401 
401

326 
361 

1.880 
5 020 
1 220 

448 
401

381 
381 
294 
252 
310 
326 
625 

2,970 
3,940 

860 
401 
361

252

Mean.

428 
485 
516 
369 
361 

1,429 
4,598 
9,320 
6,360 
3,996 
- 889 

520

2,370

827 
704 
519 
389 
398 
583 

1,440 
3,660 
7,320 
2,210 

728 
654

1,620

439 
396 
338 
318 
309 
318 
960 

4,780 
4,980 
1,590 

675 
526

1,300

424 
'420 

363 
305 
324 
350 

1,100 
4,260 
7,400 
2,480 764" 

505

1,560

425 
419 
364 
353 
378 
419 

2,360 
6,230 
5,690 
2,470 

569 
492

1,680

Rim-off in 
acre-feet.

26,300 
28,960 
31,700 
33,180

STJBOT^ 
273 BOO 
573,1100 
378,000 
190,060 
54700 
30,000

1,^20,000

so, seo
  ' 3i|Seft 

m.m
22,100 
35,809 
<?Mt

436*060 
136000 
44800 
38,900

1,170,000

87,060t
23600w\m
if, 600 
1? 800 
19 000 
57,100 

294,000 
296,000 
97,880 
41,500 

, 31,300

946,000

£3
§ 
18,000

66,500 
262,000 
440,000mow

1,180,.OM

26^100 
. 24300 

22,400 
<700 
21T008 
26800 

140000 
383, 00& 
839'QeO 
152,000 
.34, m 
28,800

t,2»,000



OHEIAN RIVER BASIN.

Monthly discharge of Methfrw River at Pateros, Wash., for the years ending Sept. SO, 
1903-1914 and 1918 Continued.

Month.

1917-18.

January.... . .... .. ....... ...

March..................................................

TMftv

July....................................................

The year .........................................

Discharge la second-feet.

Maximum.

413 
430 
735 
960 
559 
53$ 

3,920 
6,629 
9,420 
2,300 

768 
386

9,420

Minimum.

381 
413

586 
2,510 
2,430 

768 
405 
28fr

Mean.

399 
422 
426 
578 
383 
437 

1,610 
4,360 
5,320 
1.5l5 

576 
310

1,360

Run-off in 
acre-feet.

24,600 
25,100 
2&.200 
36,500 
21,300 
26,900 

, , 95,890 
268,000 
317,000 
92,800 
35,4*0 
18,4fle

987,000

NOTE. Open-water records prior txj June, 1908, good; beginning that month, excellent. Records during 
periods prior to 1911 in which stage-discharge relation was affected by ice, poor; beginning 1911, fail.   .

OHELAN RIVER BASIN. 

LAKE OHELAN AT CHELAH, WASH.

LOCATION. In sec. 13, T. 27 N., B. 22 E., at Forest Service boat landing at Chelan,
in Chelan County, a quarter o! a mile above highway bridge at outlet. 

DRAINAGE AREA. 950 square miles (measured on topographic and Forest Service

RECORDS AVAILABLE. September 1 to October 15,1897; January 1,1898, to December 
31,1899; January 1 to June 30,1905; December 5,1910, to September 30,1918.

GAGE. Vertical staff on pile at landing installed December 5,1910; datum, 1,076.15 
feet above sea level; read by W. E. Naylor. Gage used from 1897 to 1899 was at 
Lakeside, about a mile west of Chelan; datum 1,070.18 feet above sea level. In 

  1905 gage was on a bent of upper bridge at Chelan; elevation not determined.
EXTREMES OF STAGE; Maximum stage recorded during year, 5.00 feet July 1; mini' 

mum stage recorded, 1.37 feet April 8.
1898-1899 and 1911-1918: Maximum stage recorded, 7.2 feet June 18, 1916; 

Tnimmiim stage recorded, 6.60 feet January 27-28 and December 2-5,1898.
REGULATION. -Height of water in the lake controlled by operation of gates in dam 

at outlet.
AecuKACY. Gage read to hundredths about once a week.
COOPERATION. Gage-height record furnished by United States Forest Service.
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, in feet, of Lake GMan at Chefon, Wash., jxtf tike yea? ending Sspt. 90, 
1918.

Day.

1..............
2..............
3..........:...
4..............
5..............

« ............,
T..............
*..............

10... ...........

11..............
12,.... .........

14..............
15..............

16..............
17..............

20..........!...

21..............
22.. ...... ......
23..............
24..............
25..............

27..............
28.............. 
29-..........,,,

31..............

O0t.

3 44

3.30

3.10

  -^i'-

2.85

NOT.

2.60

an*

 .....;.
2.87.

iii 1

J»e.

3.01

9 Oft

3.25

,...-,;..

4.53

Jan.

A. OS

4/66

1

* 18. v n

2.73
I. .4...

Feb.

2.30

2.16

1.89

'2.02

!.<$*

Mar.

2.02'

1 95

i.nv

' 1 34

 1

;.:.'.'.*

1.60

Apr.

. .

1.37

1.75

rjr-....

1.92

,.: -..,.
-V....J

2.?5

,

May.

3.72

3.74

403

P

  n.-

June.

1 OS

5.30

,. '

..'.'. r.vJ

July.

5.00

4.25

4.02

«,...» -,.
f  !"?«',

3.90

3.3«

Aug.

3.50

3.35

1 .'* 

.. .,.
3.^f

3.42

Sept.

jjkg
,

3.50i *

>.  

  8.51

, %,»-f ..
T-*>VSf

iso

---.TT-'"

3,49

In sec. 13; T.,27 N., B. 22 ?,, «t lower h%l>?Ffty bridge,at CJieJan, 
County,,8W> feet below flashboard;-.dam ftt outlet of, Chela^. J&ke± and ,4 miles 

  northwest of Cbeton Falls, , .; 
DRAINAGE AREA,-^-950 square jniles (saeasured on ; ;t^ographic aad Forest Service

maP8)- -     - -   . -  " ,.j ;n. 
BBCDSDS AVAILABLE, November 1, 1903, to September ,30, 1918. .(Ree&idB priop

to October 1, l$13».have been revised and published in tibis rep«rt). . , . 
GAGE. Vertical staff on fourth bent of .left approach toJower highway bridge; read

by W. E. Naylor. , 
DISCHARGE MEASUREMENTS. Made from upper highway -bridge 1,000 feet above

gage cor by wading, , . , 
CHANNEL AND CONTROL. Bed composed of boulders and gravel; shifting at extremely

high water. No well-defined control. Banks high; not subject to overflow. 
EXTREMES 'OF DISCHARGE. Maximum stage recorded during year, 10.30 feet June

14 and 15 (discharge, 8,140 second-feet); miniTTniTn stage recorded, 3.99 feet
March 9 (discharge, 330 second-feet). 

1903-1918: Maximum stage recorded, 11.48 feet June 20, 1916 (discharge, 9,780
iecond-feet). Practically no flow for at least part of day on January 30, 1917;
river frozen solid at dam so no water could flow over it. 

ICE. Stage-discharge relation not affected by ice. 
DIVERSIONS. Several irrigation ditches divert from tributaries a very small propoir

tion of the run-off.



RIVSB

Fteehboard dam 800 feet above gage control lake level at lew 
in interest of navigation. MorflMy erailBmariesJ of flow 'have been corrected for 
natural and artificial storage in Lake Chelan.

A«*mA#f. 43tage-«lischafg& relation etoang^' at high water on Jane 14,1918. ^Bftting 
curves well defined. Gage read to hundredths once daily. Daily discharge 
ascertained by applying daily gage height to rating table. Records excellent.

COOTEBATION.- Gage-height record furnished by XJnited State» For^ft Service.  ?
I ' ' ' !',  

ftfscharge measurements of Chelan River "at Chelan, Wash,, during the years ending Sept. 
SO, 1910, 191%-1915, arid 1918.

Date.

1909-10. 
May 14

MH1-12.

3

1913-14.
July 1

Made by 

MeG-lashan aad Ebert . .

P. B. Storey... ........

Browfeand MnMrow. . . 
C.O. Brown... ........

Gage
tei&tt.

Feet. 
10.65

9.08

ia48
10,50

8.77 
8.8*

charge.

oS.320

65,660

, 5 e AM
68,200

65,150 
65,300

I Date.
1

1914-15,

1917-18. 
Apr. 2

lone 14

JTuly 5

Sept. 30
j t

" Made by- '

J. T. Hartson.. ........
r

.....de.... .............

.....do.................

Gage 
hei^t.

Feet. 
7. S3

5.98
5.98

10.30
10.30

8.95

5.60

Dis-,

Stejt.

1,270
1 230

8,140
8,180

5,620

981

« Discharge prerioosly published corrected as error Was made in orljptaal computations.
6 Discharge previously published corrected on account of arrangement of meter and weight or Weights.
NOTE: iteasorements made prior to 1918 and listed lltere are only those which have been revised; others 

will be {ouad in previous water-supply papers. [ . ;

Daily discharge, in second-feet, of Chelan River at Chelan, Wa»h., for the years ending 
  Sept. SO, 1904^19(13 and 191S.

Day.   NOT.

1903-4.

W. 
11-
13! 
I*-

16.
17.
18.

Sr-

26.
a?.
39.

1,940

1,940
1,810
1,810
1,680
1,680

1,680

1^680 
1560 
iJSBO

l,5fiO 
I960 
1,SSO 
1,440 
1,440

1,440
1,440
1,440
1,440
1 440

Dee.

1,680£§60
1,660 

L560

1,440

1,230
1,060
1,140
1,140
1,280

1,230 
1,230 
1,1*1 
1,140 
lUt

1,140 
Wfl

1,230
1 230
1 140
1 140
1,060
1,060

Jan. Veto.

1,060
1,060
1,060

880

900
900
900
975

;975

900
900
900
975
900

900
900

1,080
975
900

900 
SOD

900
900
900
900
900

900
900

830

555
785
795

t,«JO
1,060

1,060
1,060

975
975
900

900
800

m
900

900 
9?5 
830 
830 
990

900
975
900
900

Mar.

900
900
830
830
830

900
900
900

900
900
800
900
900

1,140 
1,060 
1,440 
1)440

1,440 

liSSO; 

1^140

L140 
1,140 
1,080 
1,060 
1,060 
1,080

1,060 
1,W 
1,060 
1,060 
1,060

1,060
1,060
i'o60<
1,080

1,060 1,330- 
1,560 
2,070 
2,350

2,770
3,220
3,370
3,670
3,820

4,140
4,300
4,300

4,460
4,620
4,780
5,260
5,580

IS

5,260 
4,940 
4940 
4,94**;

4,780 4'626- 
^«»

< 620

4,780
4,940

5^)0 
6,420

5,580 
6»??§
6,930
7,090

7*260 
7,^0 
7,260 
7,430 
7,600

June;

7,600 
|,778

s'ase 
8, fid

7,770 
?'8o

7,430

7.7?0 
7,940 
7; 940

7,940
19407,ew
7,260
7,260

7,990
6,920
6,920
7,090
7,260

7,940
81110

5',9W 

5,420

4^M)'

4,140
4 620
4,620
4,460
4,460

Aug.

4,460
4 800
4.360
4,300
A t40

3,980

3,'980 
3,820. 
3,820

3,670
3,670
3,620
3,370
3,220

3,220
3,070
3,070
8070
2,920

2,770 
2,770 
2,630 
2,490 
2j496

2,368
1,680
1,230

765
830
900

Sept..

900 
765 
746

- 7«6 
766

1,680 

I',®*)

1,680
1,480

^^

1,440 

1^230

900
900
900
900
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Daily discharge, in second-feet, of Chelan Mwer at Chelan, Wash., for the years ending 
Sept. SO, 19Q4-W13 and 1918 Continued,

Day.

1904-5.
1.. ............
2..............
3..............
4..............
5..............

6..............
7..............
8..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
13..............
19..............
20 ......... ...

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

1905-6. 
1..............
2........ ......
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12.-,........*....
13..............
14..............
15..............

16..............
17..............
18..............
1«....... ........
20..............

!tt..'.... ........
22..............
23.. ....... .
24..............
25..............

26...... ........
27
28..............
39..............
30..............
91.. ............

Oct.

900
900
900
900
900

900
900
900
830
830

765
765
765

1,060
1,060

1,060
1,060
1,060
1,060
1,060

975
975
975
900
900

900
900
830
765
765
765

1,440
1,440
1,680
1,940
1,940

2,070
2,350
2,210
2,210
1,940

1,940
2,070
2,210
1,940
1,940

1,810
1,810
1,680
1 680
1,560

1,330
1,440
1,440
1,440
1,440

1,440
1,680
1,660
1,560,
1,680
1,660

Nov.

765
768
765
765
765

765
765
765
765
765

765
830
830
765
830

830
830
765
765
830

830
830
830
830
900

900
900
830
830
830

1,560
1,440
1,440
1,440
1,440

1,330
1,330
1,330
1,380
1,230

1,230
1,230
1,140
1,140
1,060

Iil40,
1,060
1,060
1,140
1,140

1,060
1 060

975
900
975

1,080
975
900
900
900

D«o.

830
830
830
830
830

830
830
830
765
765

765
765
765
765
830

830
765
765
765
765

765
765
765
765
765

765
765
765
765
765
765

900
900
flOO
900
900

830
sun
830
830

765
765
830
830
830

830
QQA

830
765
765

765
765
765
765
765

900
san
765
76&765'
765

Jan.

765
765
765
765
765

765
765
765
765
765

765
765
765
765
765

765
765
765
705
705

705
705
705
705
765

705
705
705
705
705
705

765
765
765
765
765

765
765
765
765
765

765
765
830
830
765

830
765
765
765
765

765
765

1,140
1,060
1,060

J,060
1,060 !
1,060
1,060

975
976

Feb.

705
705
705
705
705

830
765
765
765
765

765
765
765
765
765

765
765
765
765
765

765
765
765
765
765

765
765
765

Q75
975
900
900
900

QAA

900
win
900
win
900
900
900
onn

900
QflA

900
900
Qnn

900
900
900
975
onn

975
975
900

.......

Mar.

765
765
7C5
830
830

900
900

1,4m
1 44fl
1,810

1,940
1 940
1,940
2,210
2,210

2,210
2,210
2,350
2,360
2,490

2,490
2,490
2,490
2,490
2,490

2,490
2,490
2,490
2,350
2,210
2,210

900
900
900
900
900

900
900

1 ft40
1,940
1,810

1,680
1,680
1,560
1,440
1,440

1,440
1 440
l!330
1,230
1 140

i t4fi
1,060
1,060
1,060
1,060

1,060
1,060
1 060
,975

07 5
1,060

Apr.

2,210
2,070
1,940
1,940
1,940

1,940
1,940
1,940
1 CUfi
1,940

1,940
1,940
1,940
1,940
1,940

1,940
1,940
2,070
2,070
2,070

2,210
2,210
2,490
S fian
2,920

3,370
3,520
3,670
3,670
3,670

1,060
1,140
1,140
1,140
1,230

1,230
1,680
1 flan
1,810
1,810

1,810
1,810
1,810
1,810
1 CUfi

1 Q4H
I ftiA
1,940
2,070
2,210

2,210
2,490

.2,770
2,770
3,070

3,070
3,070
3,070
3,220
3,370

May.

3,670

3,670
3,370
3.370

3,370
3,520
3,670
3,670
3,820

3,980
3,980
2,980
3,980
3,980

3,980
3,980
3,980
3,980
3,980

3,980
3,980
3,980
3 Q«n
3,820

3,670
3,820
3,980
3,980
4,300
4,940

3,670
3,820
3,980
4,300
4,460

!4^620
4 460
4! 460
4,460
4,620

4,780
4 0 in
6,100
5,100
5,100

4,940
4 Q4A

4,940
4,780
4,620

A. iflfl
4,300
4,300
4,300
4,300

4,620
A ant\

4 *7Qn

4,780
?, 780
4,780

June.

5,420
5,900
6,240
6,580
6,920

7,260
7.260
7,430
7,600
7,940

7,940
8,280
8,280
8,280
7,940

7,770
7,600
7,260
7,260
7,260

7,090
6,920
6,920
6,920
6,920

6,920
6,920
6,750
6,580
6,580

4,620
4,628
4,780
4,620

,4,620

4,620
4,620
4,620
4,620
4,460
A. 4AA

4,620
4,620
4,460-
a tKfi

4,300
4,300
4,300
4,140
3,980

3,670
3,370
3,220
3,070
3,220

<> t&f\
35SO
3,520

July,

6,410
6,240
6,240
6,240
6^070

6,070
5,900
5,900
5,740
5,580

5,580
5,580
5,420
5,260
5,100

4,940
4,780
4,620
4,300
4,300

4,300
4,300
4,300
4,300
4,300

4,300
4,300-
4,300
4,300
4,300
4,140

3,370
3,530
3,670
3,980
4,300

4,300
4,620
4/780
4,780
4,620

4,,620
4,620
4,620
4,620
4,620(

4,620
4 AfiI\
A xtfifl
4,300
4 140

3,980
3820
3,670
3,520
3,370

3,370
3,370
3220
3,220

2,920

Aug.

3,980
3,820
3,670
3,520
3,370

3,370
3,220
3,370
3,220
3,070

3,070
2.920
2,920
2,770
V/70

1,940
1 Gift

975
1,060
1,060

1,060
1,060
1,080
1,060
1,060

'1,060
1,060
1,080
1,060
1,330
1,140

2,770
2770
2,770
2,490
2,490,

1,810
t filrt'
1,810
1,810
1,810

1,810
1,810
1,680
1,680
1 fiRft

1,680
1,680
1,680
1,560
i wfi

1 440
l'440
1,440
1,330
1,230

1,230
i own
1,230
1,380
1 440
l!440

Seg^,

1,140
1,069
1,080

.1 MA
1,060

1.060
1,060
1,140
I Qon
1,330

1,330
1,440
1 440
1,440
1,440

1,440
1 44fl
1,330
1,230
1,230

1,330
1,330
1 330
1^440
1 44fl

1,440
1.440-} 44*
1.440
1 44fk

1 44ft
1 44fl
1,330
1,330
1,230

1,230
T 14fl
1,140

' 1 1JTI
1/060

1,140
1,280
T &U\
1 44A
T tan

1,230
1,230
1,230
1,230
1/230

i 14H
1,140
1,140,
1,06ft
1,140

1,060
1 080

  t {VSfl' f

1,060
I fieiv
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Daily <Kscftor0«, in getxto&feet, of CkdmRiver^ Chefon, Wash,, for 
Sept. $0i

Day.

1906-7,

2.............
 i.. ...........
4.............
5.............

7..:..........

9.............
10.............

12
13.............i*.... .........
15.............

16........;....
17.............
18.............
19:............

m.. ...........
22.. ............
23
24.............
25..............

26..............
37..............
28..............
29..............
30:.............
31......:.......

1907-8. 
1..............

'2.. ............

^.... ..........
5..............

6..............
7..............
8..............
9......;.......

10..............

11..............
12..............
18..............
14..............
15..............

16..............
17......:.......
18..............
19..............
20..............

21..............
22..............
28..............
24..............
2S.. ............

29..............
27..............
28..............

30 '
31........:.....

oeit.

1,060
975
975
908
900

900
900
830
900
900

900
" 900

900
900
900

900
900
900
900
630

765
765
765765'

 r l 060

1,060
1,140
'900
900
don

1,140
1,060
1,080
1,060
1,060

1,060
1,060
1 060
1-080
1,060

1,060
1,060
1,060
1,080

975

975
975
975
900
900

900
900
900
900
900

900
800
830"IK

830

NOT.

  900
130
765
765
765

'  ?B5
765
830
830

900
900

1,080
1,380
'1,810
a Aon
3,220
3,520
3,370
3,220

3,070
3,070
8,070
8070
3,070

3.070
2,920

2770
2,770

' 765
765
765
765
765

765
705
850

' 850'650

650
650
600
555
555

555
555
515
515
480

480
480
480
480
448

448
418
418

* 418
......

Dec.

2,770
2,830
2,490
|480

2,490
2490
2490
2.350
2-350

2,210
2,210
2,070
1,940
1,940

1,810
1 fiSft
1,880
1.880
1,880

1,560
1 #»
1,560
1 440
1,330

1,230
1,140
1,140
I 080
1,060

975

"418
390
390
390
390

364
364
3*4

- 364'360

.390
864

'384
* 364

' 3«4
364
390
390
390

390
390
390 418
418

418
418
418
448
480
480

Jan.

900
900
830
830
830

830
900
830
830
765

765
765
765
TO5
765

765
765
765
765
705

70$
650

" 860
  ftSO

660

860
600
600
860
650
OffL

-" 480
480

' 480
'480
480

515
515
515
515
515

 ;V480
515
515
515
515

515
515as

< 555
555

515
515
515
515
480

480
448
480
480m

. 480

1*.
650
650
650
650
660

.705
.155

765
765
.785

: 830
830
830

^830
830

830
830
830
830
900

900
900
975

1,060
T (Ififl

1,060
1 060
1,140

418
418
418
418

-418

418
448
448

-.448
480

 480
480
480
448
448

480
480
480
480
480

480
480
480
448'448

480
448
448 448

......

 Mte,

1,140
1,1*
1,14C
l'l*

1,08(

i!o«
1,06<
1,061

1,060

l'06(
l!o8(
1,OM

l'060
i'o60
l'0601'Ow

i (m
l'060
l'060
iJofiO
i fifth

1,0«0
975

48ft
480

448
448

448

440
4418
448

^
515
5E5

8,310

3,250
3070
3,<KO
2,770
2^0

2! 490
2 490a, si)
2,210

2,210

1,9^0

1,KO

Apr.

975
975
900

  975
975

975
975

1,060
1,060
1,080

1,060
1,140
1,230
1,230
1,330

1,440
1,560
1,680
1,810
1,940

1,940
2,350
2,210
2,210
2,350

2,490
2,490
2,490
2,490
2,490

1,940
1,810
1,810
1,680
1,560

1,440
1,440
1,440
1,440
1,440

1,440
1 440
1,440
1,440
1,440

1,440
1,560
1,680
1,810
1,940

2}21Q
2,210
2,350
.3} 490
2,490

2,490
2.490
8^070
apOfei
2,630

Mayi

2770:2'ZZS!
2,770
8,770
8,070!

3,070
 8,370
3,670
8,980
4,300

4,460
4,620
5,260
5,580
6,740

5,74ft
S.90IJ
8,240
6,240

,6,410

6,410
6,580
6^580
6; 750
«,750

6,920
.6920
iiT.260
 1,290
7,600
7,770

,2,770
2,770
2,770
3,770
2,920

3, OH)
3,070
8,220
8,370
3,370

8,520
8, WO
8,670
8,670
8,670

3,820
3,820
8^980
8}980
4,140

4,460
4,300
4,$0tf

4>20

4,780
4*940
4,940
4,940
4*940
4^940,

June.

7,940
8,280
8>280
8,480
8,480

8,280
8,280
 8,110
7,940
7,770

7*260
6,920
6,580
6,410

«,240
9,900
5,900
5,740
5,580

5,580
5,580
5,580
£,580
5; 900

5,900
6,240
6,240
a, 410
6,240

4,940
4,940
5,260
4,260
5,420

6,580
5,'740
«,070
6,410
6,920

.7,260
7,600
7,940
8,280
8,640

8,640.
8,820
8,280
7*940
7,770

7,430
7,260
6,920

6^580

6,410
8,240
6,240

fc.'QfO
ir«t»f

Jaly.

«,410

fi, 240
8-900
8,900

ft, 740
5,580
5,680
6,680
6,420

5,420
5,260

5' 100
4,940

4,940
4,780
4,780
4,620
4,620

4,620
4,620
4,460
4,300
4,300

4,140
3,980
3,980
3,980
3,980
3,980

«,240
6,240
6,240
6,410
6,580

6,580
ft, 580,
8,580
6,580
,6,750

8,750
ft, 750
6,750
6,580
6,580

6,920
6,920
6,920
6,750
6,580

8,580
6,580
MW
0.-240
6J070

5*740
} 580
Si 280
J,-1004.940

Aug.

3,830

3 820
3.820
3! 820

3,670
3,620

3 070
2^920

2,770
2,630
2490
2,350
2,210

2,070
1948
1,810
1^560

1,230
1 230
1,230
1^230
1,230

1,230
1 230
1,140
1)230
1,230

4,780
4460
4,300
3,980
3,670

3,670
3370
&220

2 770

2,490
^fcto
i,94i)
1,810
1,680

1,660
1680
1 680
1,680
1,810

1,810
l',8lO

1.680i'esft
1,680llftso
i,6$0
1,560
1»«0

Sept.

1,140

1 290
1*230
1,230

1,230
1,140
1 140
1,140
1,280

1,230
1,230
1,230

1 236

1,280

1*280
1^230
1,230

1,230
1,140

'1,140
1,140

1,146
"1,140
1,140
1,140
1,140

1,440
1 440
1,440
i 440
1,440

1,330
1,330
1,330
1,230
1,230

1,230
1,280
V230
1,230
1,280

1^230
1,230
1,140
1,148
1,060

1060
1^080
1 060
l'S60

975

900
90ft
9Qu
90ff
900,

.....<,



SURFACE

in zecond/eet, tfCkelan River at

XII A.

/or

Dfcy. '

1903-9. 
V.. .........zL, ..........
 8.............
4.............
6..:.....-:....

6;.:..........
7..;..........
*;... .........
9.j. ..........

10.............

11..............
12.............
13.............
14.............
16..............

16.,,. ........ ..
17..............
is
1$.,... .........
20..............

&..... .........
82..............
28..............
24..............
25

as..............
27.;.. ...........

29
39..............
81..............

1909-10.

2..............
S... ...........
4..............
5.........;....

6..............
1. .............
8..,......;....
a...............

id..............
11..............
li... ...........
18..............
14v.-.. ..........
15..............

!».... .. ........
17..............
18........:.....
19..............
20..............

21........;.....
22..,......,...-
28.1............
24.,.. ....,. ..
K... ...........

26.... ..........
#..... .........
28.:............
29..............
10..............
tl.. ............

0et.

»

880
8SO
880
765
785

765
765
765
765
765

765
785
785
705
705

705
705
650
050
650

050
650
650
650
650

600
555
418
41 8
418
418

830 785
785
765
765

880
900
(ton
960
Ortft

830
900
830
830
705

765
765
765
765
630

650
650
690
706
765

650
660
«60
AAA
 600
«*oj

NOT-.

as
418
418
418

  11 a

418
41 a
448
as
480

480
480
480

  44S
448

480
515
555
650
765

900
900
975

1,060
1,080

975
975
975
900
900

650
660
7*5
705
765

650
650
795
765
735

fififl
660
660
ftftn

650

650'650
705
765
765

765
830
900

i960
,330

44(1
Afirt

,660
1 040
2 210
.'. .,.

Dec.

900
  830

' 7*5
  765

765

   830
900
flfln
830.
830

830
765
765
765
765

705
705
650
650
RKft

650
650
600
600
555

555
555
600
600
650
650

2, 4fin
2,210
2,210
2480
*Z 9tA

2,210
2,210
2210
2,310
2,210

2,210
2,210
3,360
1940
1/940

1.04ft
1,680
1,6601441/1
1 4MA

1,330
1 280
1>280
1,330
1,280

1,280
r 14O
1,060
1 080'U75

900

Jan.

650
650

  650
600
600

555
555
355
955
555

555"5S5
555
515
as
555
515
555
555
555

515
515
480
4»n
Aftn

4RA

480
480
Asn

515
555

900
975
900
830
765

830
830
769
765
765

70S
650
660
650
650

650
650
705
765
765

830
830
900
830
76{»

785
765
785
amn

"650
650

JWb.

000
600

' '555
" 655
 . . 555

' 555
355

  555
355
555

555
. 555

515
655
565

555
600
600
555
555

555
555
600
555
555

555
515
555

600
650
650
650
650

650
'650

650
650
650

650
650
650
650
690

650
680
600
365'665

615
555
555
000
555

630
705

......

......

Mbr.

555
515
515
480
480

' 515
2,630
2,490
2,490
1*350

2,350
$210
2,07$
1,940
1,810

1,680
1,440
1,330
1,230
1,060

IjOBO
975
515
555
355

555
565
600
600
650
650

830
900

<900
1,060
1,140
 t lift
1,230
1,230
1,230
1,230

1,140
1,230
1,230
1,140
1 CUfl

2,210
2,920
It 070
S, 370
a, 670

*,670
3,820
3,980
3,820
3,820
4 QOfl
0 Con

8,670
O ftuf\

3,670
3,520

 Apr.

600
650

. 650
; 650
i 705

 >;.' 705
r/, 765

, 705
650
650

.650
2,490
$210
2,210
1,940

1,819MIO
1,680
1,680
1,810

t,940
1,940
2,210
2,070
1,940

1,940
1,940
1,940
1,940

.2,070

3>370
3,370
3,220
£070
8,070

3. 920
3,770
8,77Q
2,770
2,770

%770
2,770
2,630
3 630
ft ion

9 iS3ft
2 4Qft
2630
2,630
2,770

2,770
2,770
2,770
2 920
3,220
* eo/t
Q QQfl

ft QOA

4,300
4,300

M§r.

2, 70
2,210
2,210
3,970
2,970

1; 8MO
1,»40
1,940
1,»40
Z,&20

2,210
2>310
1^810
2,210
2)210

2,310
2,350
2 *30
4 HM
2,630

2,920
», 070
»,370
3 6739
3,670

3,820
3,980
3,980
4 14A
4460
4 04fl

4»780
5,260
5,580
4,900
6,240

6,240
6,410
5,680
6,920
V 43O

7,770
7,940
8,280
A iAft
ft tStfl

8,110
7, CUft
7 04A
7 O1A
7,770

1,770
7,,940
7,940
7,940
8,110

a, no
& OQA

sT'SRn
o OfiA

8,110
^640

June.

ft, 260
5,580
5,900
(1,240
.^580

((,580
9,586
6,759
ft, 920
6,920

7,260
7,260
7*250
j7"niQAt8
1f,«00
7,800
7,600
7600
7,600

7,600
,7,430
7,260
7,090
6,920

6,580
6,580
ft ^firt
6^410
8,240

7,944
7 94A
7,949
7,770
7,600

7,600
7,600
7 49A
7 4QA
7,260

7,260
7,260
7,260
7,090
6,920

6,920
%920
&750
6,580
8 itori

%410
A <MA

6.240
5,900
£,580

fi,420
a»420
5>260
5,260
5,420

Jttdy.

«,070
5,900
^,900
6^900
a 74*

5,580
6900
5,900
A 740
%740

5,740
5580
5,584
6,589
5,580

8,420
5,260
6,100
.4,940
4,620

4,300
4,300
4,140
3,980
3,980

3,ffiO
3,670
3,670
3,670
8,520
8,520

t260
420

fj.260
5' 26(1
5,260

6 260
5 260
s' 260

'jj*5JRft

6,260

5*4»o6^^^

j!580
S,740

f 7AA

(580
4,5S)
5,420
5,260

£,260
4^®40
4,940
4,620
4,620

4,300
4,300
4.140
s osn
a oan
8,980

Aug.

8,S70'
3,370
3220
3,070
3,070

2,920
2770
2770
2,6^0
2; 490

418
418

' 418
418
480

515
555
555
600
650

650
705
765
765
830

K3O
900
900
Qflft
975

1,060

3,670
3,670
3,52)
8;370
8,370

8,370
3,220
8.070
3,070
2 AM\

1 Q4A
1^940
1,940
1,810
1,W

1,560
"1 44ft
l'330

655
555

515
480
480
555
565

600
650
650
650

655

;Sept.

1,06Qi,m
l'Oe<J
1^080

1,050
i,tto
1 2SO
1,230
1 2ifl

1*2SO
1 280
j'jgfl\',-m
1,216
1239
1UO
1 280
1 O«<1

I'sss
l'2Bd
l*28fl
1 280

1,080

l'060*9S)

ftoB

555
690
715  m
70S

765
795
765
7§5
765

705
765
766
7fi£" 78$.'

765
766
m
76$
fi9A

796
765

TM
7w
asm
7fiA
9

' OAft

830



,in secvnd-fet.t,of Chela^Mvef tit Vhd&n, 
8ept.&) 1904-19M «*^l»J«^Co: "

entftajr

' Day.

MlOrJl.

,*,.!... .......
3.;;.... ......
C... ..,. ...I:::::::::::::
fc. f .'..:......T;.L. .......£............
J.:... ... ,..TO.......:.....
ji.... ....;....&..... .......
13 . .
U»....-......4
15;............

5?:::::::::::::
ML ..1:::::::::::::
20

21.... ..........SSK..... ..:.-. ....
2».. ............

25

28..............

28
29....... ....... 
80..............
31.......!......

1911-12. 
1..............
2.. ......... ...
S... ...........

1::::::::::::::
.'«.;;. ..........:?..............
8,..,.,........
'»..............
Id.............
n..... .........
&:::::::: :: 
14..............
15..............

16
17..............
ltd" '
20* ' :

2l..............as..... .........
S3
Kf

i»87*
28.
1»
do
81..............

bet.

goo
QfUl

3,670
3,670
3,670

3,670
3,670
3,670
3,670
3,520

3,370
3,870
3,870
3,070
3,070

2,770
2,770
2,770
2,770
2,770

2,770
2,630
2,490
2490
2,490

2,490
2 4fifl
2350
2490 
2 afyi
2,210 

830
on)
830
705
765

705
650
600

1,060
975

075
830
706
600
565

515
555
515
555
515

480
480
£15
480
448

418
890
390
418
390
418

Hov

2,210
2,210
2,070
1,040
i cun

1,940
1*040
1,MO
1.940
1*810

1,940
I <MA
1 94O
1,940
1,940

1,810
1,940
1 tldn

1040
2,070

1,940
1,940
1,810
1,680
1,680

1,680
1,680
1,680

,1,810 
1,940

364
340
3«4
390

364
390
418
448
448

390
890
418
448

418
448
418
418
390

964
390
413 .-*&
418

390
418
418
$°
864

Dec.

1,810
t Aon
£«80
1,440
1 44A

1 440
1,440
1^330
1,880
1,280

ir«30
'£230
1,140

480

418
364
364
364
390

418
448
480
515
480

480
480
480

. 448 
: 418

418 

390
418
418
448
480

480
515
480
515
515

480
480
480
448
480

480
SIS
515
480
448

 418
448'- 448

  480
448,

"480
480
448
418
418
448

Jan.

418
390
364
364
364

390
418
390
364

  864

364
364
364364
SB4

364
340
nrt*»

340
364

340
364
340
317
340

364
364

$94
340 

418
418
390
890
418-

<18
448448'
448
418

418
390
390
390
418

390
418
418
448
MS

418'448
448

, ^OQ

515
515
jsn
448
480
480

Feb.

364
364
364
390
418

390
ORA
390
364
390

418
418
418
418
390

364
364
364
390
418

 418
418
390
418
390

964
364
364

448
480
448
480
480

480
480
448
480
480

480'480
448
480"480

"' 480
515
515
615
515

as
615
615
615

  480

615
480
480
480

Mar.

41»
  us

4ii
390
418

41!
41f
41$
41!
4.1 a

390
418

41a
390

1 364
390
390

418

41«t
555
650

1 230

1,230
1,33d
1,68(>
1,94(| 
2,21(i
2,49(i 

480
480
480
48C
4&

480
44S
44J
48C
44f

448
448
448
44«
448

448
44i
44*
44*

  -44J

418
411
41i
415
44!

44$
44f
445
48C
48C
480

Apr.

1,630
3,630
2,490
2,490
2,490

2,350
2,350
2499
2,350
2,210

2,2lo
2,210
2,210
2,070
'2, 070

1,949
2,070
2,210
2,210
2,210

2,210
2,210
2,070
1,940
2,078

2,210
2,210
2,210
2.350
9 4flfl

480
480
515
S55
600

650
765
90090$<

1,080

1,060
2,210
2,490
2,490
2,490

2,630
2,630
2,490
2490
2,639

2,770
2,770
2778
^£70
?,,?70

2,770
2,770
2 770
2,770
2,630

M«srj

2,490
2,490
2,630
2,770
*2 77tt

2,770
2,92tt

3*070
3^070

3,220
3,370
3,370
1,370
3,370

3,220
3,070
3 22®
3*370
3,370

3,370
3,370
3,520
C 670
3,670

3' 980
4^300

4*620
<94i

2' 499
2' 490
2 630

2,770
»,770
8,770
»*77«
2,920

8,370
8*670

4*620
4*940

5420
5588
5900
6,410
6,580

ft, 580
658C
6.58(1
658(1
ft, 58(i

6,580
6,580
6,580
6,410
6,410
6>S4G

June.

SjlOO
4260
5,580
5,680
-5.420

«,58@
5,580
5,580
5,580
5*901

5,900
8,240
6,240
*,410
8,580

6,760
7,26©
7;260

"7,090
ST*090

6,920
7,090
6920
7,090
6,920

6,750
6,580
6,410
6240 
6,240

6,070
5 900 ' 
8,900
6,900
5,900

5,900
6900
3900
$,900
8-, 070

6,070
«,070
sft'OTO
6,070
6,240

6,240
6,249
6,240
ft,240
6,240

6,240
6,240
«,240
e;4io
8,410

6,580
6,580
8,750
7,260
7 260

.JWy.

5,580
5,580
5,680
5,580
«>260

'^260
9,280

4*940
4*780

4,620
4,620
4,300
4 300
3,980

3,980
3,820
3,820
3,670
8,670

'3,670
3,370
8,370
3076
8,070

2,770
? 770
2,770
2,630 
2,490
2,490 

7,560
  .^280
T.090

: «,920
4»20

4,920
^750
£580
*,580
8,410

5,900
5,909
5,580
4,780
1 620

4,300
4; 300
4,140
3,980
3,820

8,820
3,670
1,940
1560
1,140

1,060
1,060

975
900
975.
9001

Aug.

3,490
2^490
2.490
2,630
2.490

2,490
2,490
2,490
2,490
2^490

2,490
2,490
2,350
2,210
2r210

2,210
2 070
1,940
1*940
1,940

V940
1,940
1,940
1,940
1.940

1,940
1,810

900
830 
900
900 

975_ m
.975

1,000
1,060

1,060
l^OOJ
1,06Q
1,140
1,140

1,230
1^23()
1,230
1,330
1,440,

1,560
l,68fl
1GSO
1,680
1*580

1,530i,m
IJ8Qi;6jj
JL680

1,680
1,.680.
1,560
1,440
1440
1,330 J

'Sept.

900
QfllY

900
. 900

980

900
975

1,060
1,080
1 080

1,060
1,140
1,280
1,280
1,230

1,2%
1,140
1,060
1 010
1,090

1 003
9BO
900mw
900
830
880
765 
785

1,280
1 230
1,140
1080
1,060

1.080
1,060
1,0*0
1 080'978

.9?5
900
9)90
906
900

990
. 830

765
705
690

660
669
m
950
m

600
5S9

.555
555



116 SURFACE WATBE rSUPPJVX,:4fi% JPABT Xll A..

Daily discharge, in tecond-feek, of Chdan River at Chelan, .Wa&h, t /pF the ye w* 
Sept* 30,1904-1913 md 1918 Continued,

Day.

1912-13. 
1.............
2.............
3.............
4.. ...........
5.............

6.............
7.............
8.............
9..........;..

10.............

11.............
12.............
13.............
14..............
15.............

16.............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

1917-18. 
1...............
2.......-^.....
3.. ............
4..............
5..............

6...............
7..:...........
Si.. ...........
*.».......,....
10..............

11...........'...
12..............
13..............
14..............
15........ ......

16S ..... ........
17..............
18.......;..,...
19..............
20..............

21..............
22.....,...;.....
28
24.......;,.....
25..............

29..............
27..............
28..............
29..............
80.. ............
31..............

Oct.

555
555
555
555
555

518
480
515
515
480

480
480
480
480
480

480
448
448
448
433

418
> 448

448
  418

< 448

448
448
448
448
418
448

870
810
940
940
940

. 940
940
940
940
940

870
870870'
840
810

940
755
700
700
605

605
'605
-805
605
605

565
605
570
530
AQt\

495

NxJy.

448
418
418
418
.448

448
448
448
448
448

448
480
480
480
448

448
464
480
480
480

448
480
448
448
448

480
480
449
418
418

465
495
465
480
495

495
530
495
495
465

405
465
405
495
465

465
465
4B.1
465
465

465
495
530
530
530

530
565
530
530
530

,D«c.

418
419

480
448
480

448
448
433
418
418

418
418
418
418
418

418
418
433
448
448

418
418
418
448
433

418
418
418
433
448
448

530
530
530
530
565

, 530
565
565
580
595

605
530
530
530
530

650
755
870
940

,9j40
870
.940
980

1,020
980

940
870
940

1,100
1,800
2,500

Jan.

464
1 480

449

480
44Q

418
448
448
448
418

448
448
448
448
418

448
448
448
464
480

480
480
480
480
480

480
480
448
480

. 480
480

4,040
5,570
 5.570
5,570
5,410

5,170
4,930
4 770
4,450
4,300

4,000
3,700
3,620
3,550
3,250

3,100
3,100
2,950
2,800
2,660

2,500
2,360
2.360
2,360
2,080

2,080
2,080
2 080
1^940
I o<v}

1,700

Feb.

448
448
448
448
448

419

480
480
480
480

480
480
480
480
480

480
480
480
480
515

515
515
515
515
480

480
480
448

*

1,700
1 7ftft

1,700
1,700
1,700

1,280
1,580
1,380
1,280
1,280

1,280
1,280
1,280
1,280
1,180

1,280
1,230
I ifln

605
565
RflK

Piftfi

605
605
605

605
  605
650

*"

Mpr.

515
498

-U80
480
4sn

480
480

. 480
480
480

  480
390

1,940
1,940
2,070

2,000
1.940
1,940
1,680
1,680

1,560
1,440
1,380
1,330
1,230

1,230
,1,140
1,140
1,230
1,140
1,060

605
605

.605
, 605
. 605

605
. 605

470
  330
- 330

- 330
  330

330
330
350

1,100
1,190
1,280
1,380
1,280

1,280
1,180
1,180
1,230
1,280

1,280
1,280
1,280
1,280
1,280
"i 9sn

Apr.

980
980
942
904
904

904
904
833

, 833
  833

868
904
982

1)060
1,240

1,240
1,240
1,450
1,560
1,680

1,800
1,920
1,920
1,920
1,920

2.050
1 800
2,180
2,180
2,180

1,280
1,280
1,280
1280
1,280

1,280
1,280
1,280
1,280
1,280

1,380
1,480
1,580
1,580
1,580

1,580
1,580
1,580
1,700
1,700

1,760
1.820
1,940
3,150
2,360

2.500
2,500
2,580
2.650
2,800

#ay.

2,180
2,180
2,050
2,050
2,060

2,050
2,050
2,180
2*310
2> 710

2,850
2, SCO
3,130
3,280
3,280

3,430
3.430
3,430
3,430
3,430

3,580
3,580
3,900
4,220
4,540

4,860
5,180
5,820
5,980
<230
8,480

3,100
3,2$
3,550
4,000
4,150

4,300
4,450
4,610
4,450
4,450

4 4KQ

4,380
4,300
4,450
4,610

4,930
4,930
4,930
4,850
4,770

4,690
4,610
4,460
4,310
4,150

4.000
3,850
3,700
3,700
3 920
4,150

June

«,910
7,340
8*190
8,530
8,710

8.710
1,530
8,530
8.530
8,070

9,070
8,890
8,890
8,890
8,620

8,360
8,190
7,680
7,680
7^850

7,680
7,600
7,510
7&0
7,340

,7,1(70
7,170
6,310
e.560
6,820

4,150
4,150
4,150
4,150
,4,220

4,300
4,450
4,770
5,420
6,080

6,590
6,930
7,270
8,140
8,140

8,080
8,020
7,960
^780
7,780

7,600
7,, 780

t 870
980
960

7.600
7420
7j240
7,000
C,760

July.

6,820
6,820
6,650
6,310
6,140

6,060
5,980
5,980
5,820
5,820

5,820
5,660
$,420
5,180
5,180

4,860
4,700
4,540
,4,540
4,620

4,700
4,860
5,020
5,180
5,180

5,180
4,990
4 810
4,620
4,430"
4,250

6,520
(i,340-
6^340
6,070
5,800

5,690
5,570
5,460
5,120
$; 120

5,120
5,120
4,950
4,860
4,780

4,780
4,780
4,780
4)780
4,780

4,620
4,450
4,290
3,970
%490

3,180
3,180
3,030
2,880
2,880
2,880

Aug.

4,060
9,430
3,210
2,990
2,990

2,990
2/990
2,990
2,880
2/850

2,850
2,850
2,710
2,710
2,440

2,440
2,310
2,180
1,340
1,240

1,240
1,240
1/240
1,130
1,020

1,100
1,100
1,060
1,150
1,240
1,240

2,880
3,180
2,880
2,520
2,160

2,160
2,030
2, 180
2,030
2,030

1,900
1,780
1,«80
1,780
1,780

1,660
1,«60
1,«60
1,660
1,150

845
910
980
910
980

1,060
1,060
1,060
  980

osfl
1,060

£ept.

1,240
1,100
1,060

'1,460
l;890

1,800
1,800

l'680
l!«S9

l'569
1^480
1,840
1,240

1,200
1,200
1,240
1,240
1,200

1,229
1,240
1,100
1,020
1,060

1,020
980
§80
980
833

1,060
1,060
1,060
1,150
1,150

1,150
1,600
1,060
1,060
1,080

1,060

I'OH)
1,'OBO
1,060

1,060
l;060
1'iifi

 1,1$
1,150

1,160
l;i50
i,K»

'{(eft

980
  -gS

- gift
' ' 9ou
. .

^ . *

NOTE. Records Nov. 1, 1903, to March 31, 1913, revised since publication in previous water-sutoply 
papers. Discharge Nov. 1-5,1913, estimated same as for Nov. 6-11. Discharge interpolated for Sundays 
beginning August 18,1912, and a very few other days, when gage was not read. Sudden increase or d&* 
c rease in daily discharge due to operation of Qashboard dam at outlet of lake. Revised records excellent.



CHPEAN EW1B BASIK. tit

Monthly discharge of Ohetan River &t Chetm,, Wash., for tfa $«$r*. ending
19Q4-M8.

[Drainage area, 950 square miles.]

Month.

1903-4.

March...............
April....... ...... ..I
May.................

July......:..........

T*hi> vAAf

1904-&

April................
l£y.. ...............

July.................

1905-6.

April... .............
May.................

July.................

, The year.

1908-7. 
October. ............

April................
May.................

July.......:........

. The year. ......

1907r«.

April...............
May................
June................

Observed discharge in 
second-feet.

Mam- 
mum.

1,680 
1,060 
1,060 
1,440 
5,880 
7,600 
8,280 
828Qf 
4460 
1,810

1,060 
900 
830 
785 
830 

2.490 
3,670 
4,940 
8,280 
6,410 
3,980 
1,440

8,280

2,350 
1,560 

900 
1,140. 

975 
1,940 
3,370 
5,100 
4,730 
4,780 
2,770, 
1,440

5,100

1,140 
3,530 
2,770 

900 
1,140 
1,140 
2490 
7,770 
8,460 
6,410 
3,820 
1,230

8,48®

1,140 
765 
480 
555 
480 

3,370 
3,070 
4,940 
8,820

Mini 
mum.

1,440 
1,060. 

880
555 
830 

1,060 
4,620 
6,920 
4,140 

765 
765

765 
765 
765 
705 
705 
765 

1,940 
3,370 
5,420 
4,140 

975 
1,060

705

1,330 
900 
765 

  765 
900 
900 

1,060 
3,670 
3,070 
2,920 
1,230 
1,060

-765'

. 765 
765 
975 
600 
650 
975   900- 

2,770 
5,580 
3,980 
1,140 
1,140

600

830 
418 
364 
448 
418 
448 

1,440 
2,770 
4.940

Mean.

1,710 
1,280 

935 
904 

1,050 
2,730 
5,730 
7,620
«,aao
3,060 
1,330

........

910 
. 807 

786 742^ 
757 

1,900 
2,330 
3,870 
7,160 
:5,080 
2,190 
1,300

 2,330

.1,760 
1,160 

816 
854 
913 

1,220 
2,080 
4,580 
4,120 
4,020 
1,740 
1,300

2,050

fill 
1,980 
1,870 
.746 

841 
1,060 
1,800 
5,340 
6,840 
4.990 
2,270 
1,190

2,480

,975 
579 
395 
602
AKO

1,580 
1,890 
3,860 
6,790

Run-off in acres-feet.

Observed.

102,000 
78,700 

-67,500 
52,000 
64,600 

162,000 
352,000 
453,000 
401,000 
188,000 
79,100

56,«K) 
48,000 
48,300 
45,600 
42,000 

117,000 
139,000 
238,000 
426,000 
312,000 
135,000 
77,400

1,680,000

108,000 
69,000 
50,200 
52,500 
50,700 
75,000 

124,000 
282,000 

'245,000 
247,; 000 
107,000 
71,400

1,480,000

56,000 
118,000 
115,000 
46,900 
46,700 
65,200 

; 95,200 
828.000 

,407,000 
807,000 
140^000 
70,300

1,7810,000

80.000 
34,500 
24,300 
30,900 
26,208 
97,200 

112,000 
237,000 
404.000

Stored.

- 21,500 
  17 700
- 12^200 
  9,900. 
- 20,600 
+176,000 
+ 88,000 
- 48,000 
- 36,000 
- 69,000 
- 29,100

0

- 21,800 
- 10,800 ' 
- 11,60ft 
- 4,500 
- 14,000. 
+ 13,000 
4- 28,000, 
+ 22,000 
+ 37,000 
- 11,000
-r 6,000
- 2Q;300-

, 0

- 25,500 
- 21,900 
- 18,300 
- 17,500 
- 15,100 
- 31,300 
4- 80,jOOO ; 
4- 76,000 
+ 42,000 
- 35, 000 4 
- 14,000 
- 19,400

, 0

- 2,000: 
+ 12,000 
- 69,200 
- 18,300 
- 2,500 
- 11,800 
4- 48,800, 
4443,000 
- 17,000 
- 45,000 
- 25 000 
-. 13,000

0

- 24,700 
- 400 
4- 11,600 
4- 3^100 
4- 1,900 
- 44,500 
+ 10,000 
+ 53,000 
4- 26.000

Without 
storage.

;>74,W 
80,50ft 
61JOOO 
45,300 

,. 4^ 100
44; ooo

338,000 
440,000 

, 405,009, 
-. 366,000, 

. 119,000 
50,000

2,060,000

, 34,204. 
. 37,200 

36,700 
41,100 
28,000 

130,000 
167,000 

: 280,000 
.-'  463,000 

301,000 
129,000 

. 57,100

1,680,00ft

''.' 82,500 
.   47iWOL 

31 900 
85,000 

. 36,600 
43,700 

204000 
,358090 

;.- 287 000 
212,090 
93,000 
52,000

1,480,000

'., 64,000 
. 130,000 

46,800 
27,600 
44,200 
68400 

, 144,000, 
471 000 
390,000 

. 262 000 
115,000 
67,800

J, 190, 000

35,308" 

34,100 
35;900 
34,000 

. 28,100 
62,700 

122,000 
290,000 
430.000

Discharp 
without storage 
In second-feet.

Mean.

1,210 
1,350 

992 
737 
732 
716 

5,680 
7,160 
6,810 
5,940 
1,940 

840

2,840

556 
625 
597 
668 
504 

2,110 
2,810 
4,230 

.7,780 
4,900 
2,100 

960

2,330

1,340 
792 
519 

< 569. 
641 
711 

3,4j» 
,5820 

4,830 
3,450 
1,510 

874

2,050

878 
2,180 

745 
449 
796 
868 

2,420 
7,660 
6,550 
4,260 
1,870 

971

2,480

574 
, 573 

. 584 
553 
489 
857 

2,050 
4,720 
7.230

Per 
square 
mile.

1.27 
1.42 
1.04 

.776 

.771 
,754 

5.98 
7.54 
7.17 
6.25. 
2.04 

.884

.2.99

.585 

.658 

.628 

.703 

.531 
2.22 
2.96 
4.45 
8.19 
5.16. 
2.21 
1.01

2.45.

1-41. 
.834 
.546 

. .599 
.675 
.748 

. 3.61 
6.13 
5.07 
3.63 
1,59 

.920

2.16 *

. .924 
2.29 

.784 

.473, 
.838 
.914 

.2.55 
8.06 
6.89 
4.48, 
1,97. 
1.03

.3.61

.604 
.. .303 

.615 

.682 

.515 

.902 
2.16 
4.97 
7.61

A Run 
off in 

incites.

1.46 
1.58 
1.20 
.89 
.83 
.87 

6.67 
8.69 
8.06 
7.21 
2.85 
M

40, :74

.67 

.73 

.72 

.81 

.55 
2.56  a. 30
i5.13 
9.14 
5.95 
2.55 
1.13

33.24

1*63 
.93 
.63 
.69 
.70 
.86 

4.03 
-7.07 
6.66 
4<i8 
1,88 
1.08

29.24

1.07 
2.56 

.90 

.54 

.87 
1.05 
2.84 
9.29 
7»«9 

, 5.16 
2.27 
1.14

.35.38

.70 

.67 

.71 

.67 

.56 
1,04 
2.41 
S.73 
8.49
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MontMy discharge 0/>  hefan ftwef at Cftefem, Wetsk., for tits,.yean mtimg Sept*
1904-1918 Continued.

Month.

1907-8. 
July................
August.............

The year. ....

1908-9. 
October............

December.........

February.
March......
AprH... ............
May

July................
August.............

The year.....

1909-10. 
October.............
November.. .........
December...........

March
April................
May.................

July.................

Thdyear.......

191041. 
October...............

December. .......*£..

March.;.........,,..
April................
May
June.
July.................

1911-12.

November. ..........

January...;.........
February... .........
March...............
April................
May.................

July.................

Tfceyear......

Observed discharge in 
secoadrfget.

Maxj- 
Bunti

6.930 
4 780 
1 44ft^ " >.

8,830

890 
1,060 

900 
69) 
600 

2,630 
2,490 
4,940 
7,600 
6,070 
3,370 
1,330

7,«»

900 
2,210 
2490 

97S 
705 

3,980 4,300- 
3,400 
7,940 
5,740 
3,670 

900

8,460
1 as

3,670'
2,218 
1,810 

4B8 
418 

2,490 
2,630 
4,940

2l«30i,m
7,280

1,060 
448 
SIS 
515 
515 
430 

2,770 
6,530 
7,280 
7,260 
1,630 
1,230'

7,280

Mini- 
MQm.

4,940 
1,440 

900

364

418 
418 
555 
480 
515 
480 
600 

1,940 
5,260 
3,520 

418 
900

418

600 
600 
900 
650 
515 
830 

2,490 
4,786 
5,360 
3,980 

480 
555

480
IM i ' a

900 
1,680 

364 
317 
364 
364 

1,940 
2,490 
5,100 
2,490 

830 
' 765

317
 " " -

390 
340 
390 
390 
448 
418 
480 

2,480 
6,900 

900 
975 
555

340

Mean.

6,340 
2,390 
1,180

2,250

677 
641 
717 
§42 
560 

1,210 
1,1500 
2,760 
6,880 
4,980 

"1,430 
1^150

1,920

755 
915 

1,740 
760 

.62fr 
2; 390 
3,030 

  7,430 
8,770
5,060 
1 740 

762

2,680

2,850 
1,910 

S71 
962 
389 
727 

2,26fr 
3,360 
6,300 
4,080 
2,060 

996

2,190
t'MVj TVj"'a;_i^!

618 
402 
464 
437 
486 
454 

1,940 
4,800 
6,230 
4,320 
1,370 

848

1,870

Run-off in acre-feet. ,

Observed.

390,000 
147,000 
70,300

1,830,000

41,800 
38,100 
44,100 
33,300 
31.100 
74,400 
89,300 

170.000 
409,000 
306,000 
87,300 
68,400

1,390,000

46,400 
54,400 

107,000 
46,700 
34,400 

  '147yOOO
180, oe&
457,000 
403,000 
311,000 
107,000 
45,300

1,940,000

175,000 
114,000 
55,600 
27,300 
21,600 
44,700 

134,000 
207-,000 
375,000 
251,000 
127,000 
59,300

1,580,000
" j-r-r-i ._"*%'- -v '-'.L'

38,000 
23,9)0 
28,500 
26,900 
28,000 
27,900 

115,000 
285,000 
371,000 
266,000 
84200 
50,500

1,350,000

Stored.

4- 16,000 
- 27,000 
-"IB, OOO

0

  18,500 
4- 3,000 
- 20,200 
-11,100 
- 11,600 
- 42,700 
- 2,900 
+ 63,000 
4- 53,000 
- 4,000 
+ 16,700 
- 38,700

0

- 15^700 
4- 41,000 
- 36,600 
- 9,700 
- 6,000 
- 25,000 
4-107,000 
4-36,000 
- 81,090 
- 39,000 
+ 10,000 
- MKW

0

- 81,009 
  10,000 
- 7,600 
4- 15,000 
4- 3,500 
4- 7,500
- «,oeo
4- 87^300 
- 21,000 
- 33,000 
- 14,000 

0

4- 500
   " guff1 'VWi'-Vi

- 15,000 
4- 8,900 
- 3,700 

500 
* 300 

0 
0 

+- 56,000 
+  9,000 
- 80,000 
f 2,500 
- 12,300

- 16,800

Without 
storage.

406,000 
120,000, 
45,200

i, 630,000

25,106 
41,100 
23,909 
22,200 
19. 5W 
31,70fr 
86,400 

233,000 
462,080. 
302,000 
104,000 
41,700

1,390,080

30,700 
95,400 
70,400 
37090 
23,400 

122,000 
287,000 
5! 3, 055 
322,000 
272,000 
117,000 
44,308

1,940,000

144,000 
104,000 
46,100 
37,309 
25,100 
52,200 

123,000 
-304,098 

354,600 
218,000 
113,00059,300;

1,580,009
a-  =  _* 

23,090 
30,800 
24,8GB 
26,400 
28,300 
27,900 

115,000 
351,009 
380,000 
206,000 
86,700 
38,300

1,340,000

Discharge 
without storag< 
in second-feet

Mean.

6,600 
1,960 

760

2,250

' 408 
691 
389 
361 
351 
516 

1,450 
3,790 
7,760 
4,910 
1,690. 

701

1,920

499 
1,600 
1,140 

602 
511 

1,980 
4,820 
8,340 
5,410 
4,420 

' 1,900 
. .744

2,680

2,340, 
1,750 

750 
607 
452 

. 849 
2,150 

.4,940 
5,950 
3,550 
1,840 

997

2,190

3?4 
,518 
403 
429 
492 
454 

1,930 
6,710 
6,390 
3,350 
1,410 

642

1,840

Pet- 
square 
mile.

6,05 
2.05 

,800

2.36

.429 

.727 

.409 

.380 

.369 
,548 

1.53 
8.99 
8.1? 
5A7 
1.78 
.738

2.02

.525 
1.68
1.20 
.634 
.538 

2. OS 
5.07 
S.78 
5.69 
4.65 
2.00 
.783

2.82

2.46 
1.84 
.789 
.639 
.476 
.894 

2.26 
6.30 
6.26 
E.-74 
1,94 
1.05

2.31

.394 

.545, 

.424 

.452 

.518 

.47»< 
2.03 
6.6t 
6.73 
fc$S 
1.48 
.676

1.94

Bun*

inches.

8.01 
2.38 

; 8S

32.34

'^49 
.81 
.47 
.44 

,.88 
.68 

1.71 
4.60 
9.12 
5.96 
2.05 

.83

" S7.:«

.61 
, 1.87 

1.38:ra
; .56 

8.40 
5.66 

10.12 
6.35 
5.36 
2.31 

i i$?

38.22

2. 84 
2.05 
,.9L

. .24- <tse i*m
2.52
e.oo
6.98 
4.31 
2.24 
1.17

31.29.

.45 

.61 
. ,« 

.62 

.66 

.5o 
2.26 
6.93 
7.51 
4.07 
%.7l 

  .75

26,41
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Monthly diadtarge vf  hefan River at Chelm, Bfcsft., ybr; tfcs yofrs «ndi?ng Sept. SO,

Month.

Observed discharge in 
second-feet. -

Mail- Mini- 
suun. SCeaa.

Bun-ofl in acre-feet.

Storad. stwage,

Discharge 
Without storaje 
in second-feet.

Mean.
Per 

square 
mite.

Bun- 
, off in 
inches.

1912-13. 
October...*... 
November..... 
December..... 
Araoary.

March.

Jtaoe..
August

1 Theyear.....

1913-14. 
October.^........
November.,,........
December^.. 4 ......
January.^,.,....v.
yebruary.;.,,....;^
|Cardi...vi,.....»irf.
April... ......'....tu
May......,,,,...^
fWje......;.,.;..,.,..

August....,, 
Seutember^.

.  -,  Hie year..

1914-15. 
October..»j......
November^.....
December...'..., 
January.........
February........
Man*...........
April............
May.............
June.............
July.............

Theyear.

1915-16. 
October........
November......
December......
January........
February.......
March..........
Aj^rflV..%:.......
May............
June..

Theyear......

555:
480
480
480
51&

2.970
2,180
6,48»
9,07ft
6.82ft
4<W*
1,803

; 418
.;, 418

. 418
418
418
390
833

2,050
.6,820
4,250
1,020

5 833

 47?
453
432
460
477

1,120
1,370
3,510
;7,960
5,860
2,170
1,310

28,300
27,000

, 2a,600
28,300
26,500
68,900

. 81,500
216,000
474,900
330,000
133.000
.78-.000

-r 6,000 
0 

1,500
- 1,600 
^ 3,000
- 40,501>
+ 29,500
+ 98,000

0
- 44,000
- 11,000 

7,500

379
454
457
436
423
462

1,870
5,110
7>OTO
4,650
1,980

.478 

.481 
;459 
.445 
.486 

1,97 
K38 
8.39 
4.89 
2.08

6.20

if
9,070. 390 2,100 1,520,000 -fc, 15,500 2,120 30.27

67*
$90
7W5

2,900
3.280

598
5. 596
: 424

, 454
. 463

484
: 1,920 
,8,280 
,.4,860

550

, 715

' ;:65S
530

.677
,544

1,3401

44,000
40,300
32,600
41,600
30200
82,400

^730
,4,520

al,280
706

,
341,000
278,000

78,700

3,000
-f 1,000
- 11,700 
Hr 8,700
-r, 3,300
- 27^700
+ 33,000

49,000

48,5

667
694
340
818
484
890

3,^30
5,940

1,400 
Slfi

.731 

.S58 

.861 

.509 

.937 
3.40 
6.25 
&67 
4.07 
1.47

6,820 '-, 424, ,2,050 ,1,490,000 0 1,490,000 2,«S50 29.32

830.
1,210.

848
482

1,310
3,900
3,740
3,130
2,460

. 678
1,040
.,602

418
403
433

1,360

1,210

783
.1,250

423 . m
3,4lO
3.330'

1,

1,900 nfm
601

48,100
744(»
55,500
32,900
23,500
35,600 

203,000 
205,000 ,-'isj^os;*'
117,000 

3S',800

6,QDO 
6,000,

U,«)ft
8,000
8,000

- 5,000

2,000
8,800
3,200

,54,100
794^0
44,500
24,900
15,500
59,100

192,000
200,000m.ooo
115,000

405
279
961

3,230
3,250
2,710
1,870

m
.294

1.01
3.40
3.42
2.85
1.97

1.07
1.56

..S8

.49

.31
1.16
3,79
3.94
3.18
2.27
1-67 '.'64

3,900 403 1,490 1,080,000 t.17,500 1,060,000 TO 20.96

468
678

. 727
634
538

2990
3200
5,500
9,780

.8,890
5340

349
. 482
,r465

303
465
500

560 
607

'800 
513

1,^60

3,280
5,180
4,340
^580,

4,900
7,580

23,900
33,800
37,300
80 760
29,500

121.000
165,000
301,000
451,000
460,000
217; ooo

'+
*f. 4,1500^
-7 1,4001
+ 6,500 
-20,000

29,900

; 8^ 9QO

36*000 
101.-000

H-45,000 
+67,000

j.
584 

- fit
623. 

1,649'

346,000
518,000

,
188,000 

i 6ft, TOO

5.630 
8,7W ;

.615

.260

,6.66, 3;22' 
, 1. 16

1,99

if
10.28
.7.68
'«}71
1.29

9,780 303 2,680 1,940,000 + 6,100 38.47
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Monthly discharge of Chelan River at Chelan, Wash*, far, *fte year* enimy rSe.pt,

Month.

1916-17. 
October..............

December...........

February............

April..............;.
May.................
June.................
July.................
August..............

The year....... 

1917-18.

March...............
April.... ............
May.................
June.................
July.................

Observed discharge in 
second-feet.

Maxi 
mum.

870 
392 
370 
370 
415 

1,940 
. 905 

6,590 
7,440 

. 7^100 
4,150 
1^480

7,440

940 
565 

2,500 
5,570 
1,700 
1.380 
2 800 
4,930 
$140 
6,5% 
3,180 
1*150

8,140

Mini 
mum.

370 
330 
330

370 
393 
370 
565 

6,250 
4,380 
1,020 

940

........

495 
465 
530 

1,700 
565 
330 

1,280 
3,100 
4,160 
2,880 

845 
980

330

Mean.

541 
347 
345 
297 
398 
996 
559 

3,340 
6,810 
6.260 
2,040 
1,180

1,940

756 
495 
817 

3,410 
1 120 

874 
1,720 
4,270 
6,590 
4.700 
1.660 
1,070

2,300

Run-off in acre-feet.

Observed.

38,300 
20600 
21,200 
18,300 
22,100 
61.200 
33,300 

205,000 
405,000 
385,000 
125,000 
70,200

1,400,000

48,500 
29,500 
50,200 

210,000 
62,200 
53,700 

102,000 
263.000 
392,000 
289,000 
102,000 
63' 700

1,660,000

Stored.

- 8,000 
+ 1,500 
- 1,600 
- 1,500 
- 4,500 
-42/300 
+26,800 
+97,000 
- 1,000 
-40.000 
- 1,000 
-12,500

+13,000

-17,000 
+ 6,500 
+46,500 
-66,000 
-13.100 
-11,900 
+36.000 
+56,000 
+ 8,000 
-42J 000 
+ 2,000 

0

+ 5,000

Without
storage.

25,300 
22,100 
19,700 
16,800 
17,609 
18,900 
6tf,100i 

302,000 
404,008 
345,000 
124,000 
57, TOO

1,410,000

29,600 
36,000 
96,700 

144,060 
49,100 
41,800 

138,000 
319,000 
400,000 
247.«» 
104,000 
63,700

1,670,000

Discharge 
without storage 
in second-feet.

Mean.

411 
371 
320 
273 
317 
307 

1,010 
4.910 
6,790 
5,610 
2,020 

970

1,950

480 
605 

1,570 
2,340 

884 
680 

2,320 
5,190 
6,720 
4,020 
1,690 
1,070

2,300

Per 
square 
mile.

. .438 
.391 
.337 
.287 
.334 
.323 

1.06 
5.17 
7.15 
5.91 
2.13 
1.02

2.05

.505 

.637 
1.65 
2.46 
.931 
.716 

2.44 
5,46 
7.07 
4.23 

  1.78 
1.13

2.42

Bun- 
off in 

inches.

.50 

.44 
,39 

 , .33 
:8$ 
.87 

1.18 
5.96 
t.«8 
6.81 
2.48 
1.14

27.91

,68 
.71 

1;90 
" 2.84 

.97 

.88 
2.73 
6.30 
7.89 
4& 
2.06 
1.26

32.93

NOTE. Discharge without storage estimated October, 1903, to December, 1904, and July, 1905, to 
November, 1910, when a gage-height record for Lake Ghelan is not available, by comparison or discharge 
without storage for remainder of period with records at gaging stations on Wenatchee and Methowrt vers

ENTLAT EtVEB BASIN.

ENTIAT RIVER AT EffTIAT, WASH.

LOCATION. In sec. 18, T. 25 N., E. 21 E., one-eighth mile below power house of 
Wenatchee Valley Gas & Electric Co. three-fourths mile above Entiat, Chelan 
County, and 1 mile above mouth.

DRAINAGE AREA. 419 square miles (measured on topographic maps).
RECORDS AVAOABLE. October 5,1910, to September 30, 1918.
GAGE. Inclined staff on left bank one-eighth mile below p>ower house; read by 

L. G. Asher.
DISCHARGE MEASUREMENTS. Made from private bridge 200 feet below power house 

or by wading. ,
CHANNEL AND CONTROL. Bed composed of gravel and boulders; shifting. No well- 

defined control. One channel at all stages. Left bank high; not subject to over 
flow; right bank slopes gradually.

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 3.98 feet June 14 
(discharge, 3,120 second-feet); minimum stage recorded, 0.83 foot November 20 
and December 1 and 2 (discharge, 95 second-feet). Discharge may have been as 
low or lower during period in which stage-discharge relation was affected by ice. 

1910-1918: Maximum stage recorded, 5.00 feet June 17, Iil6 (discharge, 5,150 
second-feet); minimum stage recorded, 0.68 foot November 13, 1916 (discharge, 
62 eecond-feet).



ICB.-^-Stage-discharge relation Effected'by ice;'flow estimated ftom recorded .gage 
heights, diechajrge measurements, and weather records.

DIVERSIONS. Se»v«ral diversions above station for irrigation. Eatiat Irrigation 
<3o,Vhigh-line canal (capacity about 15 second-feet) carries water past station.

RaotnA-noN. Flow affected by changes in load at power plant.
ACCURACY. Stage-discharge relation for low stages changed January 1 and June 13; 

remained permanent for high stages; affected by ice for short periods. Bating 
curves used prior to change on June 13 fairly well defined; rating curve used $fter 
change well defined. Gage read to hundredth^ once daily. Daily discharge 
ascertained by applying daily gage height to rating table. Records prior io 
June 13 good except for ice periods, for which they are fair; after June IS 
excellent.

(JOopEBA/noN. Gage-height record furnished by Wenatchee Valley Gas & Elfce- 
tric Co.

Discharge measurements of Entiat River at Entiat, Wash., during the year ending Sept.
30, 1918.

Date.

Feb. 4
12

Apr. 1
13

Made by 

L.D. Carson.. .........
.....do.................
.....do.................
.....do.................

Gage 
height.

Feet. 
»L42

1.36
1.46
1.73

Dis 
charge.

Sec.-/*.
258
220
291
438

Date.

July 6

29

Made by-

Lee and Calkins. .......

Gage 
height.

Feet. 
2.01,:98'
.92

Dis 
charge.

See.-/*. 
638
112
109

  Stage-discharge relation slightly affected by ice.

Daily discharge, in second-feet, of Entiat River at Entiat, Wash., for the year ending
Sept. 30,1918. ; .

Day.

1..............
2..............
3............;.
4..............
...............

6..............
1..... .........
8..............
*..............
10..............

11... ...........
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19 .
20..............

21..............
22..............
23..............
24
25..... ........

«.i.:.». .......
27..............
28..............
29..............
30..............
31.... ..........

Oct.

136
155
155
155
155

148
: 186I'M

139
130

133
126
130
130
12B

123
120

, 190
123
123

120
117
117
111
109

ina
114
114
100
109
114

Nov.

Ill
117
123
123
136

123
123
120
117
117

120
120
123
123
117

106
103
103
100
95

OS
148
1AB
145
148

136
136
130

, 117
160

Dec.

95
95

117
123
111

106

120

209
620
420
299

340

j

Jan.

1,290
1,180

990
904
QAJ

OfU.

600
633
533

533
409
4ra
409
AAQ

jlftQ
381
334

290

276
281

v 281
276
267

A 44flt *°

Feb.

i 210

212
267
258

263
233
091
216
216

224
241
233
220
1<M

140

Iflfi

ICft

m .

t .

Mar.

186
158
164
151
144

126
129
100
133
132

132
129
129
109

129
132
182
132

135
135
139
13t

141

151
158
164
Iftft

178
224

Apt.

286
290
281
276

286
286
290
314
324
0«JJ

354
409
469
4AQ

381
381
354
409
469

600

904
904
990

904
QfU
904
990
990

May.

1,290
1,540
i;680
2,130
2,130

1,680
1/540
1,410
1 9on
i ifin

M80
1,240
1,350
i s<in
1,610

1,760
1,680
i ntn
1 480
i oon

i isn
1,080

990
QQft
990
oon
990
QOft

1,080
1 200
i «sn

June.

1,680
1,540
1,290
£290
1,290

1,540
1,830
2! 200
2,450
2,930

3,120
2780
3,120
3,120
2,130

1,830
1680
1,680
1,640
1,410

1,410.
1,540
1,540
1 AOft
1,410

1,290
1,180
1,030

{84
' 938

July,

893
803
808
SOS
658

683
589
583

, 808
653

618
,583

518
518
518

518
583
518
488
458

458
380
355
355
355

355
332
310
289
289
289

Aug.

288'1»8
289
289
268

26$
245
237
229
222

215
207
207
204
204

207
207
193
180
164

161
161
164
164
164

164
188
152
144
141
141

Sept.

141
148
14ft
138
119

119
119
116
116
124

134
132
132
129
129

12»
124
116
116
116

116
116
114
lit
114

109
114
111
111

' r lU

NOTE. Braced figures show mean discharge for periods when stage-discharge relation was affected by ice.
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Monthly di&^ge of Bntiab River at Entiat, W$»h>f for the: year ending .$fpt-W,

O6trt»r... .............>.....:. .... ........... .,.....]
November..... ........ .......... .......................

Marcfei..;............:............^..........;.....,:..
April.....................................................
May............-.....................................:.

July. . . .
August. ........:..i........;. .;........................

DiaAa

Mi^JEKHi;

J65
148

. L290
'22<
990

2,139
3,120

803
289 .
146

3,120

rg»toeeeomd

ItftTff^Wtlfft'

180
95

,,, . . tflft
2$
990
938
289

,1*1
109

 feet.

Menu.

127
121
130

> ^
J 193

> Mfc
524

  1,880
1,780

52?
203.
122

488

...|,T.I.J»,)I    

  '.   h'i f ,:f*J 
; R#n-ofllin
  acre-feet.

,      rrrj. 
, !1! -7,810

7^208
14,100
30,600'  '  10,700

,. ,8,920
01,200

' . 84,800
, , ,106,000

32,400
1&.500)
T*»

353,000
., ,, - !

WENATCHEE BIYER BASIN.

WENATCHEE RIVER XTEAR LEAVEHWOBTH, WASH.

LOCATION.-  In SW. J sec. 12, T. 26 N., R. 17 E., 1»500 feet below highway bridge, 
half a mile belowj Beavef Crejek, and Tt^t mileis fiorth of Leav«nw<rth\ Qhehai 
CoiMty. . ! .

DRAINAGE ABE A.   591 square miles (measured on tojx>graphic maps).
RECORDS AVAILABLE.   November 27, 1910, to September 30, 1918,

(Revised records, November 27, 1910, to November 16, 1913, are presented in

GAGE.   Vertical and inclined staff on left bsink 1,500 feet below highway bridge, 
since September 6, 1913; read by R. E. Nickles and P. H. Hertzog. November 

" 2£, 1910, to September 5, 191$, vertical staff 15 feet downstream at same datum. 
DISCHARGE MEASUREMENTS.   Made from cable three-eighths mile above gage or by 

wading.   " "
ANp CONTKOI,.  Bed composed of gravel and small boulders; likely to shift 

during extremely high water. No welj-defijaed control. One t channel- at; i$l 
stages. JBanks high and; not subject to overflow, S^ageof zero flow, according 'to 
measurementa xnade February 8 and October 3, 1915, gage height 1.5 feet ± OJ8 
foot; according to measurements made September 27, 1918, gage height 1.2 fee* 
± 0.2 foot.

p? MSCHAEGE.   Maximum stage recorded during year, 11.10 feet Decemn 
ber 30 (discharge, 18,700 second-feet); minimum stage recorded, ̂ 2.70 feet Octobeaf 

1 21,: 23-25, 30, 31 (discharge, 405 second-feet). :
1910-1918: Maximum stage in 1918; minimum stage recorded, 2.53 feet October 

11 and 12, 1915 (discharge, 316 second-feet).
ICE.  Stage-discharge relation generally affected by'ice during winter, [but not affectej|

during current year.   ' . " V
DIVERSIONS.  Wenatchee Park .Land,- s& Irrigation Oo. divert water from Chiwawa,

River for diort periods during irrigation season,
REGULATION.   None. .' | ... 
ACCUBACT.   Stage-discharge relation permanent during 31918. Rating curve welt 
'"'< defined. Gage read to hundredth^ onde daily. I Daily: discharge ascertained b$ 

' applying daily gage height to rating table. Records excellent. , '*. 
OOOPBBAMON.   ̂Gage-height record f ui&ished by Qus^icy "Vlalleiy Irrigation District, f
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Discharge measurements of Wenatchee River near Leavemoorth, Wash., during the years
ending Sept. SO, 1912-1918.

Date.

1911-12. 
May 21

1913-14.
July 11

1914-15.

Made by 

R.C. Pierce..... .......

4B.
Feet. 

8.50

5.22

4.38

Dis 
charge.

Sec.-ft. 
oll,300

o3,400

o2,130

Date.

1917-18. 
Feb. 2

Sept. 28

Made by 

.....do.................

A.
Feet. 

3.70
7.98
2.86

Dis 
charge.

Sec.-ft. 
1.300

10200
494

a Records previously published corrected on account of arrangement of meter and weight or weights.

NOTE. Discharge measurements made prior to 1918 listed in this table are only those which have been 
revised. Other measurements made prior to 1918 will be found in the earlier water-supply papers.

Daily discharge, in second-feet, of Wenatchee River near Leavenworth, Wash., for the 
period Nov. 27, 1910, to Nov. SO, 1913.

Day.

1910-11. 
1..........
2..........
3..........
4..........
5..........

6..........
7. .........
8..........
9..........
10..........

11..........
12..........
13..........
14..........
15..........

16..........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30..........
01

Nov.

2,800
2,500
2,360
2,220

Dec.

2,080
1,940
1,810
1.810
1,680

1,620
1,550
1,490
1,370
1,310

1,310
1,250
1,190
1,140
1,020

970
970
970
970
970

970
970
970

1,080
1,080

1,050
1,020
1,020

970
1,020

970

Jan.

915
860
915
915
915

970
1,140
1,140
1,110
1,080

1,020
915
808
756
708

808
860
860
860
860

860
860
860
915
756

756
756
756
808
708
708

Feb.

708
756
756
756
661

661
618
618
618
618

618
618
618
618
576

576
576
576
538
501

501
501
501
501
501

501
501
468

Mar.

468
501
501
501
468

501
501
501
501
501

501
501
501
538
576

576
661
708
808
970

1,140
1,310
1,550
1,810
1,810

1,810
1,680
1,550
1,620
1,810
2 080'

Apr.

2,360
2,360
2,360
2,220
2,080

2,080
2,010
1,940
2,080
2,080

2,080
2,080
1,940
1,810
1,810

1,810
1,810
1,810
1,810
1,810

2,080
2,220
2,650
3,100
4,530

4,530
4,370
4,210
4,050
4,210

May

4,490
4,690
4,690
5,330
5,110

4,900
3,560
4,110
3,920
3,740

3,390
3,390
3,230
3,150
3,070

3,740
4,300
4,200
4,110
3,920

3,740
4,490
4,110
4,110
4,110

3,920
3,920
4,110
4. 4.Oft

5,330
7,200

June.

8,760
9,300
8,760
6,710
5,330

5,110
4,900
4,900
5,110
5,110

6,950
8,760

10,100
10,400
9,570

8,760
7,710

'6,230
5,770
4,900

4,490
4,690
4,900
4,300
3,740

4,300
4,900
4,690
3.740
3,560

July.

3,230
3,230
3,390
3,390
3,390

3,740
3,740
3,070
2,910
2,610

2,460
2,610
2,760
2,910
3,070

3,560
3,740
3,740
3,070
2,610

2,460
2,050
1,920
2,050
2,050

1,980
1,920
1,670
1,670
1,670
i n<yi

Aug.

1.430
1.430
1,430
1,380
1,320

1,380
1 210
1 100
1,050
1,000

1,000
900
900
900
852

804
804
804
900
804

759
714
759
714
714

714
714
714
714
759
804

Sept.

804
852
900

1,000
804

804
804
714
672
714

672
714
714
804

1,100

1,210
1,050

900
804
759

716
672
672
630
590

550
550
513
513
476

70965 22 WSP 482^  9
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Daily discharge, in second-feet, of Wenatchee River near Leavenworth, Wash., for the 
period Nov. 27, 1910, to Nov. SO, 191 3  Continued.

Day.

  1911-12.

2..............
3..............
4..............
5..............

6..............
7..............
8..........-.--
9...;..........

10..............

11..............
12..............
10

14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

1912-13. 
1..............
2..............
3..............
4..............
5..............

6..............
7. .............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15.............. 

16..............
17..............
18..............
19..............
&..... .........

21..............
22..............
23..............
24..............
25.............

26.............
27..............
28.............
29.............
30.............
31.............

Oct.

476 
476 
459 
442 
408

408 
408 
408 
408 
408

377 
377 
377 
408 
476

476 
442 
408 
408 
408

408 
377 
377 
377 
346

346 
346 
346 
346 
346 
340

442- 
456 
462 
462 
462

462 
428 
435 
442 
428

428 
428 
408 
408 
402

496 
590 
590 
590 
550

513 
513 
513 
513 
513

513 
513 
513 
513 
513 
476

Nov.

346 
335 
335 
335 
346

408 
476 
714 
630 
550

476 
476 
476 
476 
550

550 
550 

1,260 
3,920 
4,300

3., 740 
2,760 
2,180 
1,920 
1,670

2,460 
2,050 
1.790 
1,670 
1,490

476 
476 
476 
494 
513

550 
590 
630 
630 
630

630 
630 
630 
714
714

630 
630 
672 
861 

1,050

1,000 
1,000 
1,000 
1,000 
1,000

950 
900 
900 
804 
804

Dec.

1,380 
1,260 
1,160 
1.100 
1,050

1,000 
950 
900 

1,100 
1,050

1,000 
1,000 

900 
900 
900

900 
804 
804 
804 
804

714 
759 
852 
759 
714

714 
714 
672 
672 
630 
630

804 
804 

1,000 
1,000 

950

900 
804 
804 
759 
714

714 
714 
672 
672 
630

630
672 
672 
672 
630

550 
590 
590 
590 
590

590 
590 
590 
590 
550 
590

Jan.

500

550 
550 
632 
714 
590

550 
590 
590 
804 

1,000

950 
900 

1,050 
804 
804

804 
804 
759 
804 
804

804 
759 
759 
804 

1,000 
1,000

610 
630
852 
804 
804

630 
672 
630 
672 
630

630 
630 
630 
630 
590

590 
590 
550 
550

| 550

550 
590

590

Feb.

900 
852 
804 
714 
714

714 
759 
759 
804 
804

804 
804 
804 
759 
759

804 
900 
804 
900 
900

852 
804 
804 
759 
714

714
714 
672 
672

590

590 
590

590 
590 
590 
590 
630

852 
1,260 
1,320 
1.260 
1,210

1,160 
1,100 
1,050 
1,000 

950

900 
852 
852

Mar.

630 
630 
630 
630 
630

590 
590 
550 
550 
550

550 
550 
550 
550. 
550

550 
550 
590 
550 
550

550 
513 
550 
550 
590

630 
852 

1,100 
1,210 
1,210 
1,260

804 
804 
804 
759 
759

759 
804 
804 
804 
852

900 
900 
876 
852 
852

852 
850 
890 
890 
890

850 
810 
810
772 
772

735 
735 
735
772 
772 
810

Apr.

1,430 
1,670 
1,920 
2,050 
1,920

1,920 
1,790 
1,920 
2,050 
2,460

2,760 
2,760 
2,610 
2,320 
2,320

2,320 
2,320 
2,460 
2,460 
2,320

2,320
2.320 
2,460 
2,460 
2,460

2,460 
2,610 
2,610 
3,070 
3,230

772 
772 
772 
772 
810

810 
810 
810 
850 
890

1.060 
1,300 
1,780 
2,010
2,380

2,510 
2,640 
2,780 
3,360 
3,830

4.160 
3,990 
3,670 
3,210 
3,060

3,060 
3,060 
2,920 
2,640 
2,640

May.

3,230 
3,?30 
3,230 
3,390 
3,390

3,740 
4,300 
6,000 
7,200 
7,710

7,450 
7,200 
7,710 
8,760 
9,840

9,570 
8,230 
7,200 
6,950 
9,300

1,500
10.400 
7,710 
7,200 
6,710

7,200 
7,200 
6,710 
6,470 
5,770 
5,110

2,640 
2,920 
2,640 
2,640 
2,380

2,640 
3,210 
4,340 
6,720 
7,380

6.940 
6,300 
5,800 
5,700
5,300

4,900 
4,700 
4,700 
4,520 
4,900

5,700 
6,500 
7,380 
8,520 
8,760

9,030 
9,840 
9,840 
9,300 
9,300 

10,100

June.

5,330 
5,770 
5,770 
6,000 
6,230

6,710 
7,710 
8,490 
8,760 
7,710

7,970 
7,970 
7,710 
6,710 
5,330

4,490 
4,900 
5,770 
6,710 
8,230

8,490
6,710 
6,230 
7,200 
7,710

7,710 
7,710 
6,000 
4,690 
4,110

11,500
2 QAA

14,000 
14,300 
12,600

11,500
10,700 
11,000 
11,200 
10,400

10,100 
10,100 
10,400 
10, 100
8,760

7,740 
6,710 
6,710 
8,230 
9,570

9,030 
8,490 
8,230 
8,230 
7,450

7,200 
7,200 
7,450 
7,200 
7^970

July.

4,110 
3,740 
3,390 
3.390 
3,390

3,230 
3,070 
2,910 
2,910 
2,760

3,070 
3,070 
3,070 
3,070 
2,760

2,760 
2,760 
2,610 
2,460 
2,460

2,460
2,320 
2,180 
1,920 
1,920

1,670 
1,490 
1.490 
1,440 
1,380 
1,380

7,970 
6,710 
6,000 
5,780 
5,550

6,230 
7,200 
6,710 
6,230 
6,230

6,230 
5,770 
5,110 
4,420
3,740

3,740 
3,740 
4,110 
4,690 
5,550

6.230 
6,230 
6,000 
5,770 
5,230

4,690 
4,300 
3,740 
3,390 
2,910 
2,760

Aug.

1,550 
1,430 
1,380 
1,260 
1,210

1,100 
1,050 
1,130 
1,210 
1,180

1,160 
1,100 
1,000 
1,000 
1,100

1,210 
1.260 
1,050 
1,000 

950

1,000
950 

1,000 
1,000 
1,000

950 
852 
759 
736 
714 
759

2,760 
2,910 
3,070 
2,760 
2,610

2,460 
2,460 
2,460 
2,180 
2,050

1,920 
1,920 
1,670 
1,490
1,430

1,320 
1,260 
1,210 
1,160 
1,100

1,050 
1,100 
1,160 
1,320 
1,210

1,100 
1,100 
1,100 
1,100 
1,210 
1,050

Sept,

950 
900 
804 
738 
672

630 
714 
714 
630 
630

630 
610 
590 
610. 
630

590 
550 
550 
55Q 
550

550 
550 
513 
513 
476

456 
449 
442 
442 
442

950 
900 
900 

1,920 
2,760

2,180 
1,670 
1,490 
1,380 
1,320

1,210 
1,210 
1,100 
1,000
1,000

950 
950 

1,000 
950 
900

900 
950 
950 
900
852

804 
714 
714 
7H 
714
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Daily discharge, in second-feet, of Wenatchee River near Leavenworth, Wash., for the 
period Nov. 27, 1910, to Nov. 30, 1913 Continued.

Day.

1913.

3..............

5..............

6..............
7..............

g
10..............

Oct.

672
672
651
630
630

590
630
630

672

Nov.

1.100
1,000

950
900
950

1,100
1,050
1,000
1 ftflft

1,000

Day.

1913. 
11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

Oct.

1.430
1.920
1,920
1,920
1,670

1.670
1.430
1,380
1,490
1,490

Nov.

950
925
900
852

1,050
2,140
2.010
2,010
1,760

Day.

1913.
91
99

23..............
24..............
OK

26..............
97

28..............
29
30..............
31..............

Oct.

1,550
i t\t\r\
1,550
1,550
1,670

1,550
1 440
l',320
1,320
1,160
1,100

Nov.

1 640
1* KKf\

1 460
1^520
1,520

1.520
1.520
1 460
1*400
l'400

NOTE. Records prior to Nov. 17,1913, revised since publication in previous water-supply papers, utogo- 
discharge relation changed during high water May 1-5,1911; shifting-control method used May 1-5. Rat 
ing curve used prior to change fairly well defined; curve used after the change well denned. Stage-discharge 
relation affected by ice Jan. 1-5,1912, and Jan. 20-22, 25-31, Feb. 1-8,10,11, 13,1913; discharge estimated 
by comparison with record of flow at Dryden and by interpolation. Stage^discharge relation affected by 
logs on control Mar. 17 to May 24,1913; daily discharge ascertained from fairly well defined rating curve. 
Discharge interpolated for days when gage was not read. Revised records good prior to shift in May, 
1911, and for months during which stage-discharge relation was affected by ice or logs on control; excellent 
for remainder of period.

Daily discharge, in second-feet, of Wenatchee River near Leavenworth, Wash., for the
year ending Sept. 30, 1918.

Day.

1....... .......

3..............

5..............

6..............
7..............
8..............
9..............

10..............

13..............

15..............

16..............
17..............
18..............
19..............
20..............

21..............

23..............

OS

26..............
27..............
28..............
29..............
30..............
31...............

Oct.

580
700
745
745
700

700
660
620
580
580

540
540
505
505
505

470
464
444
431
418

405
418
405
405
405

457
438
424
418
405
405

Nov.

412
418
457
700
745

790
790
700
620
620

580
620
620
580
540

540
505
505
470
470

1,140
1,140
1,030
930
835

835
700
700
660
700

Dec.

660
620
620
620
580

580
540
505
540
580

660
620
700

2,180
2,320

2,460
2,610
6,000
8,760
6,230

5,330
3.740
3,230
2,610
2,320

2,050
3,070
 5, 770
12.600
18.700
14,900

Jan.

15,400
13,800
10,400
8,490
7,710

6,230
5,330
4,690
4,110
3,390

3,230
3,070
2,610
2,610
2,320

2,180
2,180
2,180
1,920
1,790

1,660
1.660
1,660
1,920
1,920

1,790
1.660
1,660
1,660
1,540
1,300

Feb.

1,420
1,300
1,300
1,360
1,420

1,480
1,480
1,360
1,300
1,660

1,540
1,540
1,480
1,360
1,300

1,360
1,190
1,190
1,140
980

930
930

1,030
1,030
980

980
980
930

Mar.

930
880
880
880
835

835
835
790
790
790

790
790
790
745
745

745
790
790
790
835

980
1,080
1,080
1,140
1,300

1,300
1,300
1,300
1,300
1,420
1,790

Apr.

1,790
1,660
1,660
1,660
1,660

1,660
1,790
1,920
2,050
2,320

2,610
2,760
2,760
2,610
2,460

2,320
2,180
1,920
2,460
2,460

3,390
4,110
4.490
4,490
4,490

4,490
4,110
4,490
4,490
5,110

May.

5,330
6.000
6,710
7,710
7,710

6,470
5,550
5,110
4,490
4,110

4,110
4.490
4,900
5,770
6,000

5,770
5,330
4,900
4,490
3,920

3,390
3,390
3,390
3,390
3,070

2,760
2,910
3,230
3,740
5,110
5,770

June.

4,900
4,490
4,110
3,920
4,490

5,770
7,200
8,230
8,490
9,840

9,840
9,300

10, 100
11,000
8,490

6,710
6,710
6,710
6,000
6,710

6,710
7,200
7,200
6,950
6,230

5,770
5,550
4,900
4,110
4,110

July.

4,300
3,920
3,740
3,390
3,390

3,230
3,230
3,230
3,390
3,740

3,740
3,390
2,760
2,610
3,390

3,390
3,230
3,070
2,910
2,610

2,180
1,920
1,920
1,790
1,790

1,660
1,660
1,540
1,540
1,660
1,540

Aug.

1,540
1,660
1,660
1,420
1,300

1,300
1,300
1,190
1,080
1,080

1,080
1,080
1,030
1,080
980

1,030
980
930
930
980

980
835
880
980
930

930
880
835
790
790
790

Sept.

835
790
790
745
700

700
660
660
660
660

660
700
700
660
700

660
660
660
660
620

620
660
580
540
505

505
505
505
540
580
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Monthly discharge of Wenatchee River near Leavenworth, Wash., for the period Dec. 1,
1910, to Sept. 30, 1914.

[Drainage area, 591 square miles.]

Month.

1910-11.

April.............................
May.. ....................... .....

July..............................

The period ..................

1911-12.

May..............................

July..............................

1912-13.

May..............................

July..............................

1913-14.

July.............................

Discharge in second-feet.

Maximum.

2,080 
1,140 

756 
2,080 
4,530 
7,200 

10,400 
3,740 
1,430 
1,210

476 
4,300 
1,380 
1,050

900 
1,260 
3,230 

11,500 
8,760 
4,110 
1,550 

950

11,500

590 
1,050 
1,000 

852 
1,320

900 
4,160 

10,100 
14,300 
7,970 
3,070 
2,760

14,300

1,920 
2,140 
1,290 
2,140 

930 
2,540 
5,700 
8,560 
7,760 
4,700 
1,400 
1,080

8,560

Minimum.

970 
708 
468 
468 

1,810 
3,070 
3,560 
1,550 

714 
476

340 
335 
630

672 
513 

1,430 
3,230 
4,110 
1,380 

714 
442

335

402 
476 
550

735 
772 

2,380 
6,710 
2,760 
1,050 

714

402

590 
852 
599 
591 
575 
817 

1,350 
3,510 
2,970 
1,370 

700 
482

482

Mean.'

1,240 
876 
591 
950 

2,540 
4,210 
6,220 
2,720 

951 
756

400 
1,310 

890 
732 
785 
662 

2,330 
6,760 
6,690 
2,600 
1,070 

602

2,070

483 
733 
698 
621 
809 
815 

2,140 
5,990 
9,570 
5,260 
1,700 
1,130

2,500

1,240 
1,290 

830 
1,160 

666 
1,510 
3,410 
5,920 
4,560 
2,760 

981 
710

2,090

Per
square 
mile.

2.10 
1.48 
1.00 
1.61 
4.30 
7.12 

10.5 
4.60 
1.61 
1.28

.677 
2.22 
1.51 
1.24 

. 1.33 
1.12 
3.94 

11.4 
11.3 
4.40 
1.81 
1.02

3.50

.817 
1.24 
1.18 
1.05 
1.37 
1.38 
3.62 

10.1 
16.2 
8.90 
2.88 
1.91

4.23

2.10 
2.18 
1.40 
1.96 
1.13 
2.55 
5.77 

10.0 
7.72 
4.67 
1.66 
1.20

3.54

Run-off.

Inches.

2.42 
1.71 
L04 
1.86 
4.80 
8.21 

11.71 
5.30 
1.86 
1.43

.78 
2.48 
1.74 
1.43 
1.43 
1.29 
4.40 

13.14 
12.61 
5.07 
2.09 
1.14

47.60

.94 
1.38 
1.36 
1.21 
1.43 
1.59 
4.04 

11.64 
18.07 
10.26 
3.32 
2.13

57.37

2.42 
2.43 
1.61 
2.26 
1.18 
2.94 
6.44 

11.53 
8.61 
5.38 
1.91 
1.34

48.05

Acre-feet.

76,200 
53,900 
32,800 
58,400 

151,000 
259,000 
370,000 
167,000 
58,500 
45,000

1,270,000

24,600 
78,000 
54,700 
45,000 
45,200 
40,700 

139,000 
416,000 
398,000 
160,000 
65,800 
35,800

1,500,000

29,700 
43,600 
42,900 
38,200 
44,900 
50,100 

127,000 
368,000 
569,000 
323,000 
105,000 
67,200

1,810,000

76,200 
76,800 
51,000 
71,300 
37,000 
92,800 

203,000 
364,000 
271,000 
170,000 
60,300 
42,200

1,520,000
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Monthly discharge of Wenatchee River near Leavenworth, Wash., for the year ending Sept.
30, 1918.

[Drainage area, 591 square miles.]

Month.

April.............................
May..............................

July..............................

Sept ember ........................

Discharge in second-feet.

Maximum.

745 
1,140 

18,700 
15,400 
1,660 
1,790 
5,110 
7,710 

11,000 
4,300 
1,660 

835

18,700

Minimum.

405 
412 
505 

1,300 
930 
745 

1,660 
2,760 
3,920 
1,540 

790 
505

405

Mean.

517 
678 

3,640 
3,940 
1,250 

976 
2,880 
4,810 
6,720 
2,770 
1,070 

647

2,500

Per
square 
mile.

0.875 
1.15 
6.16 
6.67 
2.12 
1.65 
4.87 
8.14 

11.4 
4.69 
1.81 
1.09

4.23

Run-off.

Inches.

1.00 
1.28 
7.10 
7.69 
2.21 
1.90 
5.43 
9.38 

12.72 
5.41 
2.09 
1.22

57.43

Acre-feet.

31,800 
40,300 

224,000 
242,000 

69,400 
60,000 

171,000 
296,000 
400,000 
170,000 
65,800 
38,500

1,810,000

YAKIMA RIVER BASIN.

KEECHELTJS LAKE NEAR MARTIN, WASH.

LOCATION. At outlet of lake, 1| miles northeast of Meadow Creek station on Chicago, 
Milwaukee & St. Paul Railway, 3| miles northwest of Martin, Kittitas County, 
and 9J miles northwest of Easton.

DRAINAGE AREA. 55 square miles (measured on topographic maps).
RECORDS AVAILABLE. January 12, 1906, to September 30, 1918.
GAGE. Vertical staff attached to pier of gate house bridge; read by A. I;. Flint. 

Position of gage changed frequently during 1914 and 1915 to accommodate work 
on construction of new dam. Since August 19, 1914, gages have been set to sea- 
level datum; prior to that date at height of gate sill in temporary crib dam ele 
vation, 2,457 feet.

EXTREMES OF STAGE. Maximum stage recorded during the year, 2,490.66 feet on 
July 10 (contents, 97,410"acre-feet); minimum stage recorded, 2,431.24 feet on 
September 30 (contents, 7,820 acre-feet). 

1906-1918: Maximum and minimum stages recorded in 1918.
STORAGE. Capacity of new reservoir, 152,000 acre-feet; elevation of gate sill, 2,425 

feet, and of spillway crest, 2,515 feet. Record of storage or release each month 
used to determine discharge without storage for gaging station below dam,

COOPERATION. Records furnished by United States Reclamation Service.
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Daily contents, in acre-feet, of Keechelus Lake near Martin, Wash., for the year ending Sept.
30, 1918.

Day.

1...
2...
3...
4...
5...

6...
7...
8...
9... 

10...

11...
12...
13... 
14...
15...

16...
17...
18...
19...
20...

21...
22...
23...
24...
25...

26...
27...
28...
29...
30...
31...

Oct.

53,710
53,860
54,020
54,160
54,290

54,420
54,510
54,620
54,750 
54,870

54,960
55,050
55,170 
55,240
55,320

55,390
55,460
55,540
55,610
55, 730

55, 870
55,940
56,030
56,240
56,450

56,720
57, 010
57,190
57,360
57, 510
57,640

Nov.

57,780
57, 970
58,200
58,700
59,070

59,390
59,620
59,840
60,040 
60,210,

60, 370
60,550
59,190 
57,570
55,640

53,540
51,050
48,500
45,620
42, 760

40,300
39,620
37,240
34,750
32,060

29,590
27,330
25, 210
23,390
21, 760

Dec.

20,110
18,670
17,600
16,700
15, 810

15,090
14, 510
14,660
14,880 
15,190

15,770
16,550
18,570 
27,000
31,080

34, 170
37,920
48,480
53,850
53,830

52,600
52,220
51,920
50,680
48,950

47,300
48, 110
51,840
59,580
64,450
65, 320

Jan.

68.000
67,800
66.620
65,970
65, 350

64,290
63,330
62,090
60,400 
58,360

56,330
54,450
52,440 
50,330
48,440

46,180
43,950
41,790
39,530
37,190

34,920
32,900
31,190
30,510
30,470

30, 110
29,790
29,860
30, 550
31,080
31, 750

Feb.

32,100
32,460
33,010
33,440
34,000

34,650
35,250
35,790
36,270 
37,030

37,880
38,550
39, 150 
39,620
40,070

40, 480
40, 910
41,240
41,540
41,790

42,070
42,350
42, 710
43, 010
43,290

43,330
43,680
43,940

Mar.

44,160
44,430
44,650
44,880
45,060

45,280
45,480
45, 680
45,900 
46,130

46,300
46,500
46,700 
46,840
47, 010

47,180
47, 410
47,640
47, 870
48,140

48,400
48,840
49,270
49,700
50, 160

50,630
51,080
51, 580
52,010
52, 570
53,330

Apr.

54,010
54,540
55,000
55,480
55,930

56,360
56,810
57, 330
57,980 
58, 820

59, 760
60,650
61,520 
62,250
62,980

63,330
62,910
62,720
62, 710
62,980

63,680
64,160
64, 160
64,380
64,770

65,360
65,970
66, 980
67,960
69,310

May.

70,660
72,050
73,860
76, 130
78,030

79,430
80,540
81,540
82,340 
83,090

83,860
84,820
85,910
87,140
88, 270

89,300
90,360
91,400
92,390
93,290

94, 030
94,700
95, 340
95,730
95,930

96,010
96,050
96,130
96,130
96,170
96,090

June.

95, 810
95,380
94,940
94,640
94,780

95,340
96,170
96,870
96.970 
97,250

97,050
96,770
96,650 
96, 730
96,810

96,770
96,750
96,690
96,670
96,770

96,930
97, 130
97, 170
96,970
96,650

96,370
96,170
96,170
96,210
96,330

July.

96,430
96,650
96,910
97, 010
97,090

97,150
97, 170
97,250
97, 330 
97, 410

97, 370
97,250
97, 090 
96,970
96,850

96,810
96,710
96,570
96,450
96,170

96,090
95, 890
95,690
95,500
95,300

95,100
94,860
94,620
94,430
94,190
93, 510

Aug.

90,900
87,780
84,820
81,810
79, 150

76,890
74,880
72,820
69, 910 
66,720

63,580
60,460
57,330 
54,080
51,040

47,950
44,820
41,760
38,960
36,200

33,650
31,200
28,920
26,770
24,790

23,060
21, 470
20.130
18,980
17, 980
17,220

Sept.

16, 570
16,010
15,520
15,050
14,650

14,640
13, 970
13,240
12,650 
12,140

11,740
11,380
11,100 
10,850
10,500

10,340
9,980
9,730
9,490
9,280

9,100
8,930
8,760
8,610
8,410

8,270
8,130
8,030
7,900
7,820

YAKIMA RIVER NEAR MARTIN, WASH.

LOCATION. Below,dam at outlet of Keechelus Lake, \\ miles east of Meadow Creek 
station on Chicago, Milwaukee & St. Paul Railway, 3| miles northwest of Martin, 
and 9£ miles northwest of Easton, Kittitas County.

DEAINAGE AEEA. 55 square miles (measured on topographic maps).
RECORDS AVAILABLE. October 18 to November 14, 1903; January 28, 1904, to Sep 

tember 30, 1918.
GAGE. Inclined staff gage in paved section on left side of outlet works, installed 

December 2, 1916; read by A. L. Flint. Previous gage vertical staff just above 
cable, 1J miles below dam, installed May 4, 1915. For description of former 
gages see Water-Supply Paper 442.

DISCHARGE MEASUREMENTS. Made from cable 1} miles below dam or by wading.
CHANNEL AND CONTROL. Bed composed of gravel; shifts at high stages. Logs and 

brush sometimes lodge on riffle control below gage and cause backwater, affecting 
stage-discharge relation.

EXTREMES OP DISCHARGE. Maximum stage recorded during year, 9.2 feet August 9 
to 16 (discharge, 1,840 second-feet); minimum stage, no flow October 8 to Novem 
ber 6, and December 10-16, when reservoir gates were closed.

1904-1918: Maximum discharge, 7,370 second-feet at 10.45 a. m. March 26, 1915, 
when temporary crib dam was washed out (gage destroyed; discharge computed 
from hourly gage readings of lake surface and estimated natural inflow to lake); 
practically no flow when gates in Keechelus reservoir dam are closed.

ICE. Stage-discharge relation not affected by ice.
DIVERSIONS. None.
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REGULATION. Flow partly controlled by storage and release of water at Keechelus 
reservoir. Monthly discharge without storage determined from records of stage 
at reservoir.

ACCURACY. Stage-discharge relation not permament. Rating curves for period Octo-
  ber 1 to December 31, fairly well defined except for extreme low water; curves

for remainder of year well defined. Gage read to hundredths twice daily. Daily
discharge ascertained by applying mean daily gage height to rating table.
Records good.

COOPERATION. United States Reclamation Service furnished field data and ratiaag 
tables.

Discharge measurements of Tfakima River near Martin, Wash., during the year ending
Sept. 30, 1918.

[Made by F. E. Moxley.]

Date.

Nov.16. .....................
21.......................
21......................
22......................
22......................

Gage 
height.

Feet. 
7.89
8.73
7.10
4.50
6.00

Dis 
charge.

Sec.-ft. 
1.180
1.530

919
308
599

Date.

Jan. 12.. .....................
May 17. ......................

July 16. ......................

Gage 
height.

Feet. 
8.73
2.47
7.70
3.82
7.46

Dis 
charge.

Sec.-ft. 
. 1,500

45
1.120

199
1,120

Daily discharge, in second-feet, of ITakima River near Martin, Wash., for the year ending
Sept. 30, 1918.

Day.

1... ...........
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
19

14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

1
1
1
1
1

1
1

Nov.

1
1
1
1

1
502
860
963

1,130

1,320
1,400
1,490
1,560
1,520

918'638

1,400
1,440
1,400

1,320
1,240
1,160
1,020
955

Dec.

860
755
653
576
520

467
157
3
1

276
951

1,400
1,440

1,440
1,440
1,440
1,400
1,400

1,400
1,480
1,560
1,680
1,720
1,760

Jan.

1,800
1,800
1,800
1,760
1,760

1,760
1,720
1,720
1,680
1,640

1 640
I'gOO
I'eoo
1,520
1,520

1,520
1,520
1,480
1,480
1,400

1,320
1,200
1,020
890
769

653
500
184
10
9
9

Feb.

9
9
9
9
9

9
9
9
9
9

9
9
9
9
9

9
9
9
8
8

7
7
6
6
6

6
5
5

Mar.

5
5
5
5
5

5
5
5
5
5

5
5
5
5

4
4
4
4
4

4
4
4
4
4

4
4
45'

5
5

Apr.

5

5
5
5

5
5

5

6
8
11
14
15

330
451
342
292
188

308
683
770
553
314

244
98
22
23
24

May.

24
26
28

- 31
32

33
35
36
36
97

38
38
38
39
39

39
43
45
46
46

46
47
109
235
292

292
324
390
588
830
867

June.

710
606
553
553
553

553
609
800
890

1,050

1 l^fi

1,130
1,060
553
553

553
553
553
427
427

427
467
531
553
531

509
383
509
237
221

July.

220
78
120
167
167

167
167
167
167
186

204
204
204
204
204

204
204
204
204
204

204
204
204
204
204

204
204
204
204
204
547

Aug.

1,600
1,680
1,680
1,680
1,440

1,180
1,220
1 430
1^840
1,840

1 840
i's4n
i fun
1,840
1,840

1,840
1,800

1,680
1,600

1,520
1,440
1,370
1,260
1,150

1,050
945
817
712
586
508

Sept.

434
379
338
348
187

232
534
446
379
328

9ft1

244
220
228
228

212
212
IRQ
17*=;
165

160
146
143
145
143

111
127
122
114
107

NOTE. No flow Oct. 8 to Nov. 6, Dec. 10-16; water being stored in KeeChelus Lake.
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Monthly discharge of Ydkima River near Martin, Wash., for year ending Sept. SO, 1918. 

. [Drainage area, 55 square miles.]

Month.

October.............

December. ..........

February. ...........
March...............
April................
May.................

July.................
August..............
September..........

Observed discharge in 
second-feet.

Maxi 
mum.

1
1.560 
1,760 
1.800 

9 
5 

770 
867 

1,130 
947 

1,840 
534

1,840

Mini 
mum.

0 
0 
0 
9 
5 
4 
5 

24 
221 

78 
508 
107

0

Mean.

0.23 
741 
799 

1,270 
8.07 
4.58 

158 
153 
606 
214 

1,450 
237

474

Run-off in acre-feet.

Observed.

14.1 
44,100 
49,100 
78,100 

448 
282 

9,400 
9,410 

36,100 
13,200 
89,200 
14,100

343,000

Stored.

+ 4,050 
-35.900 
+43,600 
-33,600 
+12,200 
+ 9,390 
+ 16,000 
+26,800 
+ 240 
- 2,820 
-76,300 
- 9,400

-45,800

Without 
storage.

4,060 
8,200 

92,700 
44,500 
12,600 
9,670 

25,400 
36,200 
36,300 
10,400 
12,900 
4,700

298,000

Discharge 
without storage 
in second-feet.

Mean.

66.0 
138 

1,510 
724 
227 
157 
427 
589 
610 
169 
210 
79.0

411

Per
square 
mile.

1.20 
2.51 

27.5 
13.2 
4.13 
2.85 
7.76 

10.7 
11.1 
3,07 
3.82 
1.44

7.47

Run 
off in 

inches.

1.38 
2.80 

31.70 
15.22 
4.30 
3.29 
8.66 

12.34 
12.38 
3.54 
4.40 
1.61

101. 62

YAKIMA RIVER AT CLE ELUH, WASH.

LOCATION. In sec. 27, T. 20 N., R. 15 E., at highway bridge at Cle Elum, Kittitas 
County, just above Roslyn Creek, 3 miles below mouth of Cle Elum River, and 
6£ miles above Teanavray River.

DRAINAGE AREA. 500 square miles (measured on topographic maps).
RECORDS AVAILABLE. August 24, 1906, to September 30, 1918.
GAGE. Friez water-stage recorder referred to staff gage on right bank under highway 

bridge; installed July 12, 1911; inspected by T. J. Denny. For description of 
previous gages see Water-Supply Paper 442.

DISCHARGE MEASUREMENTS. Made from highway bridge or by wading.
CHANNEL AND CONTROL. Bed composed of gravel and cobblestones; somewhat shift 

ing. One channel at all stages. Control at low water formed by broad riffle 
about 1,200 feet below gage; at high water by a section of stream bed extending 
about one-fourth mile below gage; shifting during high water.

EXTREMES OF DISCHARGE. Maximum stage during year, from water-stage recorder,
11.0 feet at 12.30 a. m. December 30 (discharge, 19,900 second-feet); miniTrnTm 
stage, from recorder, 1.47 feet November 7 (discharge, 286 second-feet).

1906-1918: Maximum stage, measured from high-water marks, 12.5 feet Novem 
ber 14, 1906 (discharge about 25,600 second-feet); minimum stage recorded,
1.11 feet at 6 p. m. September 30, 1915 (discharge, 192 second-feet).

ICE. Stage-discharge relation not affected by ice during current year.
DIVERSIONS. None.
REGULATION. Flow partly regulated by storage and release of water at Keechelus, 

Kachess, and Cle Elum reservoirs. Monthly discharge" without storage de 
termined from records of stage at reservoirs.

ACCURACY. Stage-discharge relation changing October 1 to December 30; permanent 
thereafter. Rating curves fairly well defined prior to December 30; curve for 

" remainder of year well defined. Water-stage recorder inspected and staff gage 
read twice daily. Operation satisfactory. Daily discharge ascertained by apply 
ing to rating table daily gage height ascertained by inspection of recorder graph; 
shifting-control method used October 1 to December 18. Records good for period 
October to December; excellent for period January to September.

COOPERATION. United States Reclamation Service furnished field data and rating 
tables.
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Discharge measurements of Yakima River at Cle Elum, Wash., during the year ending
Sept. SO, 1918.

[Made by F. E. Moxley.]

Daie.

Oct. 8.......................
Nov.15.......................
Dec. 26.......................
Jan. 10.......................
Feb. 7.......................

Gage 
height.

Fed. 
1.99
2.90
4. 7«L
5.53
2.20

Dis 
charge.

Sec.-ft. 
542

1,140
3,790
5,540

863

Date.

Apr. 3.......................
May 16.......................

July 15.......................

height.

Feet. 
2.89
4.61
5.96
3.07
3.60

Dis 
charge.

Sec.-ft. 
1.470
3,760
6,430
1,700

.2,330

Daily discharge, in second-feet, of Yakima River at Cle Elum, Wash., for the year ending
Sept. SO, 1918.

Day.

1. .............
2..............
3..............
4..............
5..............

6..............
7.... ....... ...
8..............
9..............
10..............

ii. .............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

726
726
726
694
627

614
632
546
526
546
551'

687
1,000
1,180
1,180

1.140
1,100
1,060
1,060
1,020

947
947
903
903
687

614
524
487
446
431
421

Nov.

417
388
323
306
294

290
286
286
290

  286

298
358
7d.>;
984

1,140

1,260
1,420
1 420
1,550
1,550

1,500
871

1,200
1,460
1,500

1,460
1,380
1,340
1,260
1,220

Dec.

1,060
1,020

903
853
745

694
781
774
719
694

706
910

1,380
2,960
2,470

2,960
4,600

11,700
15,100
10,500

7,160
6,010
5,790
4,930
4,330

4,050
5,140
9 470

16' 500
17,700
12,700

Jan.

13,000
11,100
8,950
7,920
7,680

6,970
6,750
6,530
6,110
5,690

5,270
5,070

5,070
4,970

4,870
4,770
4,380
4,200
4,020

3,760
3,760
3,590
3,930
3,760

2,780
2,450
2,190
1,940
1,710
1,550

Feb.

1,600
1,660
1,600
1,550
1,240

894
863
841
784
956

1,240
1,290
1,290
1,240
1,170

1,120
1,040
1,010

940
849

805
771
777
757
737

784
737
717

Mar.

691
665
659
647
629

593
582
565
560
554

554
549
532
527
527

532
565
ftAK

623
653

fiQ7
7*V7

820
863
925

1,020
1,060
1,060
1,070
1,200
1 4.QO

Apr.

1,600
'1,600
1,490
1,390
1,340

1,290
1,290
1,340
1,440
1,600

2,060
2,260
2,260
2,060
1,940

1,880
2,120
1 Q4/1

1,820
1 Q4fl

2,450
3,510

4,020

3,510
3,510
q ofln

3,510
1 QW

May.

4,290
4,580
4,970
5,690
5,900

5,270
4,380
3,930
3,510
3,060

2,780
2,710

3,510
3,930

3,760
3,510
q ofin

1 lift

2,850

2,640
2,450
2,320
2,260
2,320

2,280
2,060
9 ion
2 fidft
3,590
4,580

June.

4,480
3,840
3,430
3,130
3,360

3,840
4,670
5,480
5,900
6,320

6,530
6,320
6,320
6,110
5,070

4,200
3,840

3,430
3,200

3,130
3,280
3,510
3,590
3,430

3,130
2,850
2,580
2,320
2,120

July.

2,000
1,760
1,600
1,600
1,820

2,000
2,120
2,120
2,260
2,380

2,120
1,880
1,760
1,710
1,760

2,260
2,380
2,380
2,380
2,320

2,060
1,940
2,000
1,940
1,880

2,000
2,060
9 nnn
1,940
2,000
2,120

Aug.

2,260
2,450
2,380
2,380
2,320

2,260
2,190
2,190
2,380
2,580

2,580
2,580
2,580
2,520
2,520

2,520
2,450
2,450
2,380
2,260

2,320
2,260
2,190
2,320
2,260

2,060
2,000
2,000
2,190
1,880
1,820

Sept.

. 1,820
1,760
1,710
1,940
1,940

2,000
2,060
2,120
2,000
1,940

1,880
1,820
1,760
1,710
1,710

1,710
1,760
1,710
1,710
1,660

1,660
1,600
1,600
1,440
1,100

1,020
989
OQ7

1,290
1,290
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of Yakima River at Cle Elum, Wash., for year ending Sept. SO, 1918. 

[Drainage area, 500 square miles.]

Month. '

October.............
November. ..........
December ... .....
January............
February. ...........
March...............
April................

June......... .
July.................

September. ......

Observed discharge in 
second-feet.

Maxi 
mum.

1,180 
1,550 

17,700 
13,000 
1,660 
1,490 
4,380 
5,900 
6,530 
2,380 
2,580 
2,120

17,700

Mini 
mum.

421 
286 
649 

1,550 
717 
527 

1,290 
2,060 
2,120 
1,600 
1,820 

989

286

Mean.

763 
903 

5,010 
5,170 
1,050 

735 
2,370 
3,470 
4,110 
2,020 
2,310 
1,660

2,480

Run-off in acre-feet .

Observed.

46,900 
53,700 

308,000 
318,000 
58,300 
45,200 

141,000 
213,000 
245,000 
124,000 
142,000 
98,800

1, 790, 000

Stored.

- 25,000 
-24,500 
+ 139,000 
-34,800 
+ 27,700 
+ 19,600 
+ 38,600 
+ 28,700 
- 1,250 
- 47,900 
- 99,500 
- 77,400

- 55,800

Without
storage.

21,900 
29,200 

447,000 
283,000 
86,000 
64,800 

180,000 
242,000 
244,000 
76,100 
42,500 
21,400

1,740,000

Discharge 
without storage 
in second-feet.

Mean.

356 
491 

7,270 
4,610 
1,550 
1,050 
3,020 
3,940 
4,100 
1,240 

691 
360

2,400

Per 
square 
mile.

0.712 
.982 

14.5 
9.22 
3.10 
2.10 
6.04 
7.88 
8.20 
2.48 
1.38 
.720

4.80

Run 
off in 

inches.

0.82 
1.10 

16.72 
10.63 
3.23 
2.42 
6.74 
9.08 
9.15 
2.86 
1.59 
.80

65.14

YAKIMA RIVER AT UMTANUM, WASH.

LOCATION. In sec. 30, T. 16 N., R. 19 E., at Umtanum, Kittitas County, half a mile 
above Umtanum Creek and 10 miles south of Ellensburg.

DRAINAGE AREA. 1,620 square miles (measured on topographic maps and Plate I, 
Water-Supply Paper 369).

RECORDS AVAILABLE. August 25, 1906, to May 20, 1907; August 10, 1907, to Novem 
ber 15, 1915; irrigation seasons, 1916 to September 30, 1918.

GAGE. Stevens continuous water-stage recorder on right bank 100 feet east of Northern 
Pacific Railway section house at Umtanum, installed July 10, 1914; inspected by 
Tom Letos and G. F. Sterling. For descriptions of previous gages see Water- 
Supply Paper 442.

DISCHARGE MEASUREMENTS. Made from cable 100 feet above gage or by wading.
CHANNEL AND CONTROL. Bed composed of rocks and gravel; slightly shifting. 

No well-defined control. One channel at all stages.
EXTREMES OF DISCHARGE. Maximum stage during year from water-stage recorder, 

7.00 feet 9 a. m. to 6 p. m. May 5 (discharge, 7,740 second-feet); minimum 
stage recorded, 3.47 feet at noon November 5 (discharge, 493 second-feet).

1906-1918: Maximum stage recorded, 14.2 feet November 15 or 16, 1906 (esti 
mated-from high-water marks; discharge, about 41,000 second-feet); minimum 
stage recorded, 2.86 feet at 7 p. m. October 3, 1915 (discharge, 138 second-feet).

ICE. Record discontinued during winter.
DIVERSIONS. Water diverted above gage for irrigation of about 40,000 acres in 

Kittitas Valley.
REGULATION. Flow partly regulated by storage and release of water at Keechelus, 

Kachess, and Cle Elum reservoirs.
ACCURACY. Stage-discharge relation for stages below 6.0 feet changed slightly during 

winter. Rating curves well defined. Water-stage recorder inspected, and staff 
gage read to hundredths twice daily. Operation of recorder satisfactory. Daily 
discharge ascertained by applying to rating table mean daily gage height deter 
mined by inspection of recorder graph. Records excellent.

COOPERATION. United States Reclamation Service furnished field data.
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Discharge measurements of Yakima River at Umtanum, Wash., during the year ending
Sept. 30, 1918.

[Made by F. E. Moxley.l

Date.

Oct. 5.......................

July 3.......................

Gage 
height.

Feet. 
3.64
5.55
4.55

Dis 
charge.

Sec.-ft. 
640

3.600
1,680

Date.

July 18......................
Aug. 8......................

height.

Feet. 
4.89
4.73

Dis 
charge.

Sec.-ft. 
2.210
1,870

Daily discharge, in second-feet, of Yakima River at Umtanum, Wash., for the year ending
Sept. 30, 1918.

Day.

1...... ..............................
2....................................
3....................................
4....................................
5....................................

6....................................
7....................................
8....................................
9....................................

10....................................

11....................................
12....................................
13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20....................................

21....................................
22....................................
23....................................
24....................................
25....................................

26....................................
27....................................
28....................................
29....................................
30....................................
31....................................

Oct.

705
686
667
696
648

610
592
620
610
563

536
545
610
933

1,030

1,070
1,080
1,070
1,030
1,050

1,060
1,030
1,030
1,020

Q77

890
820
762
705
658
638

Nov.

601
601
563
518
501

536
563
563
563
563

563
563
563

Apr.

3,600
3,360
3,030
2,820

2,610
2,610
2,720
2,820
3.250

3 79ft

4,100
4,230
3,840
3,480

3 OKA

3 14A

3,140
2,920
3,030

3,720
5,030
6,330
6 fi4fl

6 330

5,310
4 900
4 760
4,760
5,170

May.

5,590
5,880
6,330
7,100
7,580

7,100
6,030
5,450
5,310
4,490

4,100
3,720
3,840
4,490
5,170

5,310
4 Qflfl
4,620
4 <wsn

3 970

3 480
3^250
3,030
2,820
9 79ft

2,510
2,410
2,610
3 480
4,900

June.

5,310
4,760
4,230
3,720
3,600

4,230
5,030
6,030
6,640
6,940

7,420
7,260
7,100
7,100
6,330

5,170
A. jon
4,230
4,100
S ftftft

3 480
3^480
3 79/1

3,970
3 QAf\

3,480
3 OKA

2,820

2,370

July.

2,180
1,970
1,660
1,490
1,530

1,700
1,820
1,900
2,010
2,240

2,010
1,790
1,700
1,600

1,770
2,040
2,200

2,180

2,060
1,810
1 740
1,890
1,850

1,810
1 840
1^820
1,810
1,760
1 7903

Aug.

1,900
1,990
2,150
2,150
2,130

2,040
1,970
1,940
1,970
2,180

2,300
2,320
2,330
2,280
2,280

2,410
2,410
2,390
2,300
2,180

2,110
2,130
2,090
2,080
2,060

1 960
1^770
1,770

1,770
1,660

Sept.

1,620
1,600
1,550
1,560
1,620

1,660
1,680
1,820
1,840
1,790

1,730
1,650
1,560
1,560
1,490

1,480
1,500
1,520
1,480
i 4fin

1,450
1,450
1,490
1,480
1,330

1,110
1 flfifl

974
1,030
1,210

Monthly discharge of Yakima River at Umtanum, Wash., for the year ending Sept. 30,1918.

Month.

October. ...............................................
November 1-13. ........................................
April...................................................
Mly... ................................................

July...................................................

Discharge in second-feet.

Maximum.

1,080 
601 

6,640 
7,580 
7,420 
2,240 
2,410 
1,840

Minimum.

536 
501 

2,610 
2,410 
2,370 
1,490 
1,660 

974

Mean.

805 
559 

3,910 
4,490 
4,680 
1,880 
2,090 
1,490

Run-off in 
acre-feet.

49,500 
14,400 

233,000 
276,000 
278,000 
116,000 
129,000 
88,700
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YAKIMA RIVER NEAR PARKER, WASH.

LOCATION. In sec. 28, T. 12 N., R. 19 E., below Sunnyside diversion dam, 2 miles 
below Union Gap, 1J miles east of Parker, Yakima County, 3J miles northwest of 
Wapato, and 11 miles below mouth of Naches River.

DRAINAGE AREA. 3,560 square miles (measured on topographic maps and Plate I of 
Water-Supply Paper 369).

RECORDS AVAILABLE. April 25, 1908, to September 30, 1918.
GAGE. Stevens continuous water-stage recorder on left bank about 600 feet below 

Sunnyside diversion dam, installed August 17,1915;inspected by Henry Hanson. 
For description of previous gages see Water-Supply Paper 442.

DISCHARGE MEASUREMENTS. Made from cable 80 feet above gage or by wading.
CHANNEL AND CONTROL. Bed composed of solid rock, large boulders, and gravel; 

somewhat shifting. Control formed by diagonal riffle just below Oregon-Wash 
ington Railroad & Navigation Co.'s bridge and about 250 feet below gage; may 
shift slightly during extremely high floods; supports of railway bridge form part 
control at high stages.

EXTREMES OP DISCHARGE. Maximum stage during year from water-stage recorder 
15.0 feet at 1 p. m. December 30 (discharge, 52,900 second-feet); minimum stage 
recorded, 1.12 feet at 6 a. m. September 14 (discharge, zero).

1908-1918: Maximum stage recorded above. Minimum discharge recorded, 
zero in 1918, October 26, 1911 (gage height -0.65 foot) and August. 25, 28, 1915 
(gage height, 1.12 feet).

ICE. Stage-discharge relation not affected by ice.
DIVERSIONS. Water diverted above gage for irrigation of about 250,000 acres.
REGULATION. Flow partly regulated by diversions, and by storage and release of water 

at Keechelus, Kachess, Cle Elum, and Bumping reservoirs.
ACCURACY. Stage-discharge relation changed December 18. Rating curves well 

defined. Water-stage recorder inspected and staff gage read twice daily; opera 
tion of recorder satisfactory. Daily discharge ascertained by applying to rating 
table mean daily gage height ascertained by inspection of recorder graph. Rec 
ords excellent.

COOPERATION. United States Reclamation Service furnished field data and rating 
tables.

measurements of Yakima River near Parker, 
Sept. 30, 1918.

Wash., during the year ending

Date.

Oct. 6
Nov. 12 
Dec. 15

28
29

Feb. 4
Apr. 6

Made by 

PMlpott and Moxley.. . 
F. E. Moxley..........

.....do.................

.....do.................

.....do.................

Gage 
height.

Feet. 
1.98
3.63 
6.80

10.02
12.19
5.62
5.28

Dis 
charge.

Sec.-ft. 
70

868 
6,400

91 7f¥1
oq 7«n

4 800
4,020

Date.

May 8
29

July 5
July 11

26

Made by  

F. E. Moxlev ..........
Moxley and Blair ...... 
Moxley and SMllin. . . . .

.....do.................

3R.
Feet. 

5.99
3.73 
4.29
1.84
3.11
2.19

Dis 
charge

Sec.-ft 
5,5»
1.51 
2,29

11
82,
24
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Daily discharge, in second-feet, of Yakima River near Parker, Wash., for the year ending
Sept. 30, 1918,

Day.

1...... ........
2..............
3..............
4..............
5..............

6..............
7.......... . .
8..............
9..............
10..............

11..............
12.......... . .
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21............ .
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

104
128
131
122
112

66
41
12
19
8

28
16

160
639

770
778
725
770
801

865
865
899
848
874

840
809
770
718
653
725

Nov.

995
1,010
986

1,050
1,040

995
QK1
857
874
O49

Qlfi
Q77
968

1,010
1,410

1,530
1,700
1,880
1,940
2,000

2,060
2,060
1,640
1,700
1,880

2,000
2,000
1,940
2,000
1,940

Dec.

1,940
1,700
1,700
1,580
1,530

1,480
1,390
1,350

l'4oO

1,400
1.580
1,760
3,150
6,040

4,660
5,330
11,800
36.800
33,200

21,100

16,100
13,200
11,200

10,000
11.200
19,600
34,400
50,100
41,000

Jan.

35,600
33,800
25,600
22,600
20,600

19,100
19,100
18,100
16,600
14,600

13,200
12,400
12,000
11,600
10,800

10,000
9,340
8,680
8,360
8,360

7,740
7 440
7' i»Qn
8,360
10,000

8,360

6,320
6,060
5,450
4,650

Feb.

4,050
4,650
4,650
4,650
4,870

4,870
4,760
4,340
4 flKA

4,050
A A A ft

4,440
4,440
4,240
4,050

4,050
3,860
3,770
3,500
3,150

3,060
3,150

3,150
3,150

2,980
2 980
2^810

Mar.

2,810
2,810
2,810
2,810
2,650

2,570
2,490
2,650
2,650
2,570

2,650
2,650
2,490
2,330
2,330

2,330
2,490
2,650
2,730
2,810

2,650
2 650
3|060
3,150
3,500

3,860
3,860
3,680
3,500
3,860
4,870

Apr.

5,450
5,220
4,760
4,440
4,240

4,050
4 050
4' 050
4,140
4,650

5, 330
5,690
5,690
5,220
4,650

4,240
3,770
3,500
3,240
3,240

3,960
5,450
6,870
7,440
7,010

5,810
4 980
4,540
4,540
4,870

May.

5,330
5,690
6,320
7,740
8,360

7,590
6,590
5,690
5,570
4,540

3,680
3,320
3,680
4,980
6,460

6,060
5,330
4,760
4,340
3,860

3,150
2,730
2,330
2,090
2,010

1,890
1,940
1,650
1,650
2,810
4,650

June.

5,330
4,650
3,860
3,320
3,500

4,440
6,060
7,740
8,360
9,000

9,680
9,340
9,680
9,680
8,050

5,940
5,100
4,760
4,340
3,860

3,680
3,860
3,960
4,140
3,770

3,320
2,730
2,170
1,790
1,450

July.

1,120
855
cgl

239
104

OR
174
315
331
810

810
647
346
373
84

65
532
598
640
692

571
3«7
209
384
305

257
276
231
239
159
124

Aug.

315
507
684
519
441

373
326
295
290
558

545
545
552
507
482

545
647
654
626
558

526
558
412
373
435

406
276
197
214
464
137

Sept.

26
12
16
7
40

117
76
92
186
174

162
197
47
8

148

137
170
231
87
272

248
235
267
357
341

186
197
320
470
495

Monthly discharge of Yakima River near Parker, Wash., New Reservation, Old Reserva 
tion, and Sunny side canals, for the year ending Sept. 30, 1918.

Month.

April...............

July................
August.............

The year. ....

Discharge in second-feet.

River.

Maxi 
mum.

899 
2,060 

50,100 
35,600 
4,870 
4,870 
7,440 
8,360 
9,680 
1.120 

684 
495

50,100

Mini 
mum.

5 
857 

1,350 
4,650 
2,810 
2,330 
3,240 
1,650 
1,450 

65 
137 

7

5

Mean.

461 
1,440 

11,800 
13,200 
3,910 
2,930 
4,840 
4,410 
5,250 

404 
451 
177

4,120

New 
Reser 
vation 
canal 

(mean).

94.9

245 
803 
939 
813 
693 
535

Old
Reser 
vation 
canal 

(mean).

35.9

134 
267 
289 
174 
168 
113

Sunny- 
side 

canal 
(mean).

562 
6.67

93. i 
749 

1,160 
1,140 
1,190 
1,160 

946

Total 
mean.°

1,150 
1,450 

11,800 
13.200 
3,910 
3,020 
5,970 
6,640 
7,620 
2,580 
2,470 
1,770

5,150

Run-off in acre-feet.

River.

28,300 
85,700 

726,000 
812,000 
217,000 
180,000 
288,000 
271,000 
312,000 
24,800 
27,700 
10,500

2,980,000

Total.o

70,700 
86,300 

726,000 
812,000 
217,000 
186,000 
355,000 
408,000 
453,000 
159,000 
152,000 
105,000

3,730,000

a Totals are comparable with monthly values previously determined for YaMma Biver at Union Gap, 
near Yakima, Wash.

NOTE. For records of flow of the three canals see pp. 155-160.
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YAKIMA RIVER NEAR PROSSER, WASH.

LOCATION. In SE. | sec. 36, T. 9 N., R. 24 E., 1J miles northeast of Prosser, Benton 
County, and 40 miles above mouth.

DRAINAGE AREA. 5,340 square miles (measured on project map of United States 
Reclamation Service).

RECORDS AVAILABLE. June 1 to October 10, 1904; June 8 to December 30, 1905; 
February 1 to October 12, 1906; August 4, 1913, to October 31, 1915; irrigation 
seasons 1916 to September 30, 1918.

GAGE. Stevens continuous water-stage recorder on right bank, 1J miles below Prosser 
Falls, installed August 4, 1913; inspected by T. Martinson. June 1, 1904, to 
December 30, 1905, chain gage on highway bridge 600 feet below Prosser Falls. 
February 1 to October 12, 1906, inclined staff at approximately same site as 
present gage but at different datum.

DISCHARGE MEASUREMENTS. Made from cable 1,000 feet above gage or from boat.
CHANNEL AND CONTROL. Bed composed of rock "and large boulders; changes only 

during floods. Control formed by broad riffle about 800 feet below gage; perma 
nent.

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 7.60 feet at 1 p. m. 
June 12 (discharge, 10.000 second-feet); minimum stage recorded, 1.40 feet at 
9 a. m. October 12 (discharge, 484 second-feet).

1904-1906 and 1914-1918: Maximum flow measured by floats (not referred to 
gage) at 3 p. m. November 17, 1906 (discharge, 62,800 second-feet); maximum 
stage occurred at 9 a. m. on same date at stage three-fourths inch above that of 
measurement; minimum stage recorded, 2.60 feet August 19, 26, 30, 31, and 
September 30, 1906 (discharge, about 40 second-feet).

ICE. Record discontinued during winter.
DIVERSIONS. Water diverted above gage for irrigation of about 250,000 acres.
REGULATION. Flow partly regulated by diversions and by storage and release of 

water of Keechelus, Kachess, Cle Elum, and Bumping reservoirs.
ACCURACY. Stage-discharge relation permanent. Rating curve well defined» 

Water-stage recorder inspected once daily; operation satisfactory. Daily dis 
charge ascertained by applying to rating table mean daily gage height determined 
by inspection of recorder graph. Records excellent.

COOPERATION. United States Reclamation Service furnished field data and rating 
table.

Discharge measurements of Yakima River near Prosser, Wash., during the year ending
Sept. SO, 1918.

Date.

Nov. 5
Mar. 29

Made by  

F. E. Moxley. .........

Gage 
height.

Feet. 
2.77
5.02

Dis 
charge.

Sec.-ft. 
1 460
4* 380

Date.

July 8

Made by 

.....do..................

Gage 
height.

Feet. 
5.68
1.99

Dis 
charge.

Sec.-ft. 
5,670

790
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Daily discharge, in second-feet, of Yakima River near Prosser, Wash., for the year ending-.
Sept. 30, 1918.

Day.

1............................................
2............................................
3............................................
4............................................
5............................................

6............................................
7............................................
8............................................
9............................................
10............................................

11.... ........................................
12............................................
13............................................
14............................................
15............................................

16............................................
17............................................
18............................................
19............................................
20............................................

21............................................
22.............................................
23............................:...............
24............................................
25............................................

26............................................
27............................................
28............................................
29............................................
30............................................
31............................................

Oct.

771
734
693
734
722

688
645
693
665
633

633
<lfi<*

654
612
592

759
  994
1,090
1.130
1,170

1,220
1,260
1,310
1,360
1,260

1,310

1,220
1,220
1,170
1,130

Apr.

5,910
6,320
5,910
5,510
5,320

4,950
4,770
4,770
4,770
4,770

5,320
5,910
6,320
6,320
5,910

5,320
4,770
4,410
4,140
3,820

3,900
4,590
6,110
7,160
7,590

7,160
6,110
5,510
5,320
5,130

May.

5,510
5,910
6,110
6,950
8,040

8,510
8,040
6,950
6,530
6,110

5,130
4,500
4,060
4,230
5,710

6,740
6,320
5,710
5,320
4,950

4,410
3,820
3,440
3,090
2,820

2,680
2,620
2,620
2,430

3,090

June.

4,770
5,510
4,950
4,230
3,740

9,820
4,770
6,320
8,040
8,510

9,510
10,000
9,510
9,770
9 77O

8,270
6,740
5,710
5,320
4,770

4,320
4,320
4,230
4,500
4,500

4,230
3,660
3,230
2,820

July.

2,130
1,840
1,560
1,310
1,090

942
856
796
771
856

1,050
1,170
1,220
1,050
956

836
753
863

1,050
1,090

1,130
1,130
1,000
956
964

1,010
920
884
836
823
771

Aug.

796
777
830
927
949

891
877
830
809
803

765
830
884
920
906

891
913

1,000
1,010
1,090

1,130
1,090
1,090
1.050
1,000

1,010
987
964
906
877
920

Sept.

863
850
796
753
74fi'

722
717
699
753
746

753
722
728
823
843

843
843
843
850
891

898
898
884
884
920

964
1,000
920
898

1,010

Monthly discharge of Yakima River near Prosser. Wash., for the year ending Sept. 30, 1918.

Month.

M^y.. ..................................................

July....................................................

Discharge in second-feet.

Maximum.

1,360 
7,590 
8,510 

10,000 
2,130 
1,130 
1,010

Minimum.

563 
3,820 
2,250 
2,430 

753 
765 
699

Mean.

934 
5,460 
4,990 
5,740 
1,050 

927 
835

Run-off in 
acre-feet.

57,400 
325,000 
307,000 
342,000 
64,600 
57,000 
49,700

KACHESS LAKE NEAR EASTON, WASH.

LOCATION. In sec. 24, T. 21 N., R. 13 E. (unsurveyed), at outlet of lake, 2J milea
northwest of Easton, Kittitas County.

DRAINAGE AREA. 63 square miles (measured on topographic maps). 
RECORDS AVAILABLE. September 20, 1905, to September 30, 1918. 
GAGE. Stevens continuous water-stage recorder installed in gate tower November

25, 1915, for use when gates are closed, and staff gage in three sections (datum,
mean sea level); read by I. Pennington and Fred Diener. For description of
present staff gage and former gages see Water-Supply Paper 442. 

EXTREMES OP STAGE. Maximum stage recorded during year, 2,259.96 feet at
7. 30 a. m. June 23 (contents, 229,780 acre-feet); minimum stage recorded, 2,225.03
feet on November 12 (contents, 91,080 acre-feet). 

1906-1918: Maximum stage recorded, June 23, 1918; minimum stage recorded,
2,197.73 feet September 26-27, 1915 (contents, 13,730 acre-feet).
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STORAGE. Capacity of reservoir at crest of spillway, 221,000 acre-feet (revised deter 
mination). Elevation of gate sill, 2,192.75 feet; and of spillway crest, 2,258.00 
feet. Record of storage or release each month used for determining discharge 
without storage at gaging station below dam.

ACCURACY. Water-stage recorder in gate tower, used when gates were closed; 
referred to staff gage once daily. When gates were open, staff gage read to hun- 
dredths twice daily.

COOPERATION. Records furnished by United States Reclamation Service.

Daily contents, in acre-feet, of Kachess Lake near Eastern, Wash., for the year ending
Sept. 30, 1918.

Day.

1....
2....
3....
4.... 
5....

6....
7....
8....
9....

10....

11....
12....
13....
14.... 
15....

16....
17....
18....
19....
20....

21....
22....
23....
24.... 
25....

26....
27....
28....
29....
30
si

Oct.

118. 140
117,380
116.650
115, 930 
114,840

114,300
113,650
113, 140
112,670
112,090

111, 550
111,040
109,930
108, 710 
107,650

106,330
105, 150
103 910
102,850
101,610

100,560
99,260
98,280
97,160 
96,530

96,210
95,900
95,380
94,850
94,230
93,670

Nov.

93,120
92,770
92,430
92,360 
92,360

92,290
92,220
91,940
91,700
91,490

91,250
91,080
91,360
91,490 
91,560

91,740
91,840
91,980
92, 050
92, 180

92,360
92,630
92,880
93,080 
93,260

93,400
93,600
93,810
94.050
94,580

Dec.

94,780
94,990
95,340
95,900 
95,970

96,180
96,530
96,600
96,740
96,880

97, 720
98,280
99, 470

101, 720 
107,900

110, 150
113, 210
121, 220
130, 120
132,940

134,630
136,910
138,630
139, 890 
140,850

142, 190
145, 120
150,580
160,860
168,660
173,060

Jan.

178,590
181,940
184,250
186,360 
188,690

190,820
192, 950
193,600
193, 510
193, 170

193,080
193,000
192, 230
191,380 
190,520

189,500
188,480
187,420
186,110
184,760

183,410
182,060
180,890
179,970 
179, 720

180, 550
181,390
181,940
183,160
183,660
183, 910

Feb.

184,420
185,180
185,860
186,400 
187,210

188,060
188,400
188, 910
189,290
190,100

190,950
191, 720
192,310
192, 740 
193, 170

193,600
194, 070
194,320
194,620
194,920

195,"140
195,400
195, 820
196,250 
196,680

197,070
197, 370
197, 590

Mar.

197, 720
197, 930
198, 320
198,400 
198,620

198, 750
198,960
199,140
199,350
199,740

199,870
200,040
200, 210
200,380 
200,510

200,640
200,820
201,080
201,380
201,590

201,850
202,460
202, 890
203,330 
203,670

204, 110
204,540
204,930
205,540
205,980
206,460

Apr.

207,280

May.

226,200
207,940 226,250
208,500 226,560
208,890 
209,420

209,770
210,290
210,820
211,430
212, 130

213,010
213,980
214,770
215, 520 
216,490

217,060
217,410
217,760
218,070
218,560

219,490
220,770
222, 110
223,350 
224,370

225, 220
225,490
225,580
225,840
226,200

226,740 
226,290

225,440
224,950
224,600
224, 330
224,240

224, 150
224,420
224,950
225,350 
225,440

225,310
225,040
224,860
224,690
224,690

224,600
224,290
224,200
224,200 
224,060

224,020
224,150
224,600
225, 130
226,160
227,500

June.

227,630
227,580
227,360
227,090 
227, 140

227,540
228,340
228,660
228, 610
228,880

228,660
228,340
228,700
229,060 
229,060

228, 880
228,930
228, 930
228, 930
228,930

229,150
229, 510
229,690
229,560 
229,330

229,150
228,970
228,790
228,660
228,610

July.

228,610
228,610
228,700
228,700 
228, 170

227,050
225,670
224,240
222,670
221,040

219,800
218, 910
217, 850
217,060 
216, 180

214, 150
212, 130
210,200
208, 110
206,110

204,630
203, 110
201, 590
199,950 
198, 140

196,420
194,070
192,010
189,930
187,930
185,350

Aug.

184,800
184,760
184,550
184,290 
183, 910

183,070

Sept.

174,060
172, 980
171,950
170,140 
168, 170

165,680
182,0201631280
180,970160,900
180,470158,580
180,470

180,470

156,300

153,920
180, 180151; 640
179, 880 149, 250
179, 760 
179, 720

179,460

146,950 
144,540

142,040
179, 300 139', 470
179 170
179,010
178,760

178,550
178,340
178, 170
177, 880 
177,670

177,340
177, 130
176,800
175,880
175, 340
174, 840

137,060
134,560
132,040

129, 480
126, 910
124,660
123,700 
122, 510

121,330
120,040
117,820
114,770
112, 700

KACHESS RIVER NEAR EASTON, WASH.

LOCATION. In sec. 3, T. 20 N., R. 13 E., three-fourths mile below Kachess storage 
dam, a quarter of a mile above mouth, and 2 miles northwest of Easton, Kittitas 
County.

DRAINAGE AREA. 64 square miles (measured on topographic maps).
RECORDS AVAILABLE. November 20,1903, to September 30,1918.
GAGE. Stevens continuous water-stage recorder at highway bridge, installed August 

15, 1916; inspected by I. Pennington and Fred Diener; original staff gage on 
left bank a quarter of a mile below Kachess storage dam was replaced by water- 
stage recorder at same site and datum July 22, 1913.

DISCHARGE MEASUREMENTS. Made from cable 20 feet below site of old gage or by 
wading.
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CHANNEL AND CONTROL. Bed at old station composed of light gravel and sand; 
shifting frequently. Control formed by broad riffle 125 feet below gage; shifting. 

, High water in Yakima River causes backwater at gage at infrequent intervals.
EXTREMES OF DISCHARGE. Maximum stage during year from water-stage recorder, 

6.38 feet at 8 p. m. September 6 (discharge, 1,290 second-feet). Practically no 
flow November 13 to January 2 and January 27 to April 10.

1904-1918: Maximum stage recorded, 8.0 feet at 8.30 a. m. November 16, 1906 
(discharge; l,760 l second-feet). Practically no flow when gates in dam are 
closed.

ICE. Stage-discharge relation not affected by ice during current year.
DIVERSIONS. None.
REGULATION. Flow controlled by storage and release &f water in Kachess Lake 

reservoir. Monthly discharge, without storage, determined from records of 
stage of reservoir.

ACCURACY. Stage-discharge relation affected by backwater from Yakima River 
January 2-27, April 16-25, May 27 to June 30, and July 31 to September 4 when 
water was being released from Keechelus reservoir and gates were closed at 
Kachess reservoir. Rating curve for normal conditions fairly well defined; 
backwater curve fairly well defined between 500 and 1,200 second-feet and 
poorly defined below. Water-stage recorder inspected once daily; operation 
satisfactory. Daily discharge ascertained by applying mean daily gage height 
to rating table or, for days of considerable variation in stage, by averaging results 
obtained by applying mean gage heights for shorter intervals. Records fair.

COOPERATION. United States Reclamation Service furnished field data and rating 
tables.

Discharge measurements of Kachess River near Easton, Wash., during the year ending Sept.
30, 1918.

[Made by F. E.Moxley.]

Date.

Oct. 8.. ......................
Jan. 15........................
May 18. ......................

height.

Feet. 
4.31

o5.93
E flO

Dis 
charge.

Sec.-ft. 
286
981
641

Date.

July 16. ......................
Aug. 7.. ......................

Gage ' 
height.

Feet. 
o5.83

5.98
05.17

Dis 
charge.

Sec.-ft, 
922

1,140
577

Affected by backwater from Yakima River.

1 Revised from original data.
70965 22 WSP 482  10
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Daily discharge, in second-feet, of Kachess River near Easton, Wash.", for the year ending
Sept. 30, 1918.

Day.

1...................
2...................
3.. .................
4...................
5... ................

6...................
7...................
8...................
9...................
10...................

11...................
12...................
13...................
14...................
15...................

16...................
17...................
18...................
19...................
20

21...................
22. . .
23...................
24...................
25...................

26...................
27...................
28..................
29..................
30..................
31..................

Oct.

408
428
428
428
414

428
375
309
297
297

369
537
660
635
635

635
635
635
635
635

635
610

504
332

314
314
314
314
314
314

Nov.

297
222
14f)
140
140

140
iin
130
130
130

130
inn

Dec.

5
5

Jan.

377
377
396

377
CfiA

855
855
855

800

1,020
Qfin

1,020

1,020
1,020
1,020
1,020
1,020

1,020
1,020
1,020
1,020
1,020

62

Apr.

19
19
19
19
28

68
75
71
70
69

72
95
117
95
76

202
470
492
537
610

May.

760
810
860

1,060
1,060

995
810
710
560
492

408
350
428
537
660

660
660
635
537
470

470
470
3fiQ
314
314

250
167
167
179
245
OKQ

June.

435
415
455
519
519

519
566
745
855
910

910
910
690
519
497

519
497
415
359
359

291
324
435
476
435

377
260
260
260
260

July.

184
109
109
251
585

810
910
960

1,010
960

660
585
585
585
880

1,060
1,110
1,110
1.110
960

860
910
960
960

1,010

1,060
1,110
1,110
1,170
1,230
935

Aug.

204
217
204
204
308

566
566
542
217
217

217
217
217
217
217

217
2-17
217
204
191

191
191
191
179
167

167
167
351
398
260
324

Sept.

455
542
745
910

1,090

1,290
1,170
1,170
1,170
1,170

1,170
1,170
1,170
1,170
1,170

1,230
1,230
1,230
1,230
1,230

1,230
1,230
1,170
910

. 710

710
710
860

1,060
1,060

NOTE. No flow on days for which no record is given.

Monthly discharge of Kachess River near Easton, Wash., for year ending Sept. 30, 1918.

]Drainage area, 64 square miles.]

Month.

April................
May.................

July.................

The year......

Observed discharge in 
second-feet.

Maxi 
mum.

660 
297 

5 
1,020 

0 
0 

610 
1,060 

910 
1,230 

566 
1,290

1,290

Mini 
mum.

297 
0 
0 
0 
0 
0 
0 

167 
260 
109 

, 167 
455

0

Mean.

465 
61.3 

.32 
633 

0 
0 

107 
541 
500 
834 
257 

1,050

372

I 

Run-off in acre-feet.

Observed.

28,600 
3,650 

19.7 
38,900 

0 
0 

6,370 
33,300 
29,800 
51,300 
15,800 
62,500

270,000

Stored.

-25,400 
+ 910 
+78,500 
+10,800 
+13,700 
+ 8,870 
+19,700 
+ 1,300
+ 1,110
-43,300 
-10,500 
-62, 100

-6,320

Without 
storage.

3,200 
4,560 

78,500 
  49,700 

13,700 
8,870 

26,100 
34,600 
30,900 
8,000 
5,300 

400

264,000

Discharge 
without storage 
in second-feet.

Mean.

52.0 
76.6 

1,280 
808 
247 
144 
439 
563 
519 
130 
86.2 
6.7

365

Per
square 
mile.

0.812 
1.20 

20.0 
12.6 
3.86 
2.25 
6.86 
8.80 
8.11 
2.03 
1.35 

.105

5.70

Run 
off in 

inches.

0.94 
1.34 

23.06 
14.53 
4.02 
2.59 
7.65 

10.14 
9.05 
2.34 
1.56 

.12

77.34



YAKIMA BIVER BASIN. 141

OLE ELTTH LAKE NEAR ROSLYN, WASH.

LOCATION. In sec. 10, T. 20 N., R. 14 E., at outlet of lake, 4 miles northwest of
Roslyn, -Kittitas County, and 7J miles northwest of Cle Elum. 

DRAINAGE AREA. 202 square miles' (measured on topographic maps). 
RECORDS AVAILABLE. May 4 to June 9,1906; October 1,1906, to September 30,1918. 
GAGE. Water-stage recorder .installed November 8,1916; inspected by J. G. Giddings.

Vertical staff on left abutment of temporary crib dam., installed June 17, 1907;
zero at elevation of gate sills, 2,122.75 feet. Considerable fall between lake and
dam for stages below 5.0 feet; auxiliary gages at same datum about 200 feet above
dam, installed October, 1907, and July 16, 1915, used to obtain true elevation
of lake at low stages. 

EXTREMES OP STAGE. Maximum stage during year from water-stage recorder,
19.10 feet at 6 a. m. December 30 (contents, 43,180 acre-feet); minimum stage
recorded, 3.40 feet October 26 (contents, 7,090 acre-feet). 

1907-1918: Maximum stage recorded same as above; minimum stage estimated
at 1.15 feet August 31, 1906 (contents, 2,380 acre-feet). 

STORAGE. Capacity of reservoir at crest of spillway (gage height, 11.3 feet), 24,100
acre-feet. Storage or release each month used for determining discharge without-
storage for gaging station below dam. 

COOPERATION. Records furnished by United States Reclamation Service.

Daily contents, in acre-feet, of Cle Elum Lake near Roslyn, Wash., for the year ending
Sept. 30, 1918.

Day.

1. . 
2. .
3. .
4. .
5. .

6. .
7. .
8. .
9. 
10.

11.
12.
13. 
14.
15.

16.
17.
18.
19.
20.

21. 
22.
23.
24.
25.

26. 
27. 
28. 
29.
30.
31...

Oct.

11.660 
11,740
11,740
11,780
11,950

12,270
12,420
12,490
12,700 
12,760

12,760
12, 810
12,590 
11,700
11, 210

10,260
8.350
9,410
8,990
8,560

7,930 
7^720
7,510
7,370
7,230

7,090 
7,350 
7,610 
7,720
8,040
8,140

Nov.

8,310 
8,560
9,410
9,510
10,090

10, 510
11.060
11,530
11,890 
12, 210

12,340
12,590
12, 810 
12,910
13,080

13,190
13,280
13,440
13,660
13, 830

14,090 
14,680
15,480
16,060
16,450

16,880 
17,200 
17,630 
18,060
18,610

Dec.

19,040 
19,260
19.480
20,020
20,350

20,790
20,700
19,700
18.650 
17,850

16,980
16,190
15,800 
18,780
24,720

27,870
29,300
34,180
37)300
33,000

30,470 
29,350
29,120
28,620
27,890

27,640 
28.970 
33,000 
39,200
40,730
35,590

Jan.

36,040 
33,760
31,560
30,880
30,550

29,920
29,540
28,810
28,360 
27, 870

27,610
27,500
27,240 
27,010
26,820

26,680
26,570
26,340

t 040
,600

25,030 
24, 330
23,830
24,170
24,350

24,350 
24,350 
24,100 
24,240
24,040
23,560

Feb.

22,760 
21,620
21, 120
20,510
20,900

21,980
22, 870
23,650
24,330 
25,330

25, 810
26,060
26,080 
26,060
25,990

25,880
25,830
25,760
25,670
25,580

25, 530 
25,530
25,510
25,490
25,440

25,440 
25,400 
25, 370

Mar.

25,300 
25,260
25,280
25,300
25,300

25,260
25, 210
25,210
25,240 
25,240

25,240
25,240
25,170 
25,120
25,100

25,140
25,210
25,210
25,210
25,240

25,300 
25,440
25,530
25,690
25,810

25,990 
26,080 
26,130 
26,150
26,380
26,750

Apr.

26,890 
26,840
26,660
26,540
26,730

26,780
26,800
26,820
26,960 
27,380

27,780
28,080
28,080 
27,890
27,700

27,380
27,150
26,870
26,840
27,120

27,910 
29,090
29,660
29,920
29,680

29,260 
28,970 
28,930 
29,210
29,610

May.

29,880 
30,000
30,810
31,340
31,320

30,620
29,850
29,280
28,850 
28,430

28,120
28, 310
28, 810 
29,500
29,680

29,500
29,090
28,880
28,500
28,240

27, 870 
27,560
27,450
27,400
27,360

27,290 
27,190 27^400' 

28,080
29,210
30,190

June.

29,780 
29,020
28,360
28,150
28,550

29,400
30,690
31,320
31,290 
31,780

31,780
31 370
31,660 
31,760
30,690

29,680
29,380
29,330
29,120
28,900

28,930 
29,120
29,350
29,300
28,970

28,620 
28,360 
28,080 
27,730
27,590

July.

27, 170 
27,360
27,240
27,080
26,960

26,870
26,840
26,820
26,840 
26,980

27,010
26,820
26,610 
26,450
26,450

26,570
26,680
26,840
26,840
26,710

26,540 
26,310
26,200
26,170
26,100

26,040 
25,970 
25,920 
25,880
25,810
25,760

Aug.

25,760 
25,830
25,880
25,740
25,710

25,530
25,620.
25, 510
25,580 
25,710

25,900
25,900
25,780 
25,690
25,600

25,600
25,550
25,490
25,490
25,420

25, 170 
24,690
24,080
23,140
22,220

21,320 
20,290 
18,720 
17,180
15,440
13,060

Sept.

14,940 
13,920
13,100
12,400
11,700

11,230
10,620
10,210
9,830 
9,560

9,320
9,010
8,860 
8,670
8,560

8,400
8,310
8,310
8,230
8,020

7,890 
7,780
7,660
7,550
7,510

7,490 
7,470 
7,340 
7,260
7,190
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CLE ELTTM RIVER NEAR ROSLYN, WASH.

LOCATION. In sec. 10, T. 20 N., R. 14 E., below temporary crib dam at putlet of Cle 
Elum Lake, 4 miles northwest of Roslyn, Kitrtitas County, and 7£ mites northwest 
of Cle Elum.

DRAINAGE AREA. 202 square miles (measured on topographic maps).
RECORDS AVAILABLE. October 10, 1903, to September'30, 1918.
GAGE. Stevens continuous water-stage recorder on left bank 800 feet below temporary 

crib dam, installed October 14, 1913; inspected by J. G. Giddings. For descrip 
tion of previous gages see Water-Supply Paper 442.

DISCHARGE MEASUREMENTS. Made from cable about 350 feet below gage 'or by 
wading.

CHANNEL AND CONTROL. Bed composed of coarse gravel and boulders; shifting at 
high water. No well-defined control. One channel at all stages.

EXTREMES OP DISCHARGE. Maximum stage during year from water-stage recorder, 
13.42 feet, 11 p. m. December 29 to 1 a. m. December 30 (discharge, 14,800 second- 
feet); minimum stage recorded, 0.29 foot at 2 p. m. October 31 (discharge, 12 
second-feet).

1904-1918: Maximum stage recorded, 14.05 feet at 2 p. m. November 15, 1906 
(discharge, 18,700 second-feet); minimum stage recorded, zero at 6 p. m. Septem 
ber 28, 1914 (discharge practically zero).

ICE. Stage-discharge relation not seriously affected by ice.
DIVERSIONS. None.
REGULATION. Flow partly controlled by storage and release of water at Cle Elum 

Lake reservoir. Monthly discharge without storage determined from records 
of stage at reservoir.

ACCURACT. Stage-discharge relation permanent. Rating curve well defined up to 
4,500 second-feet. Water-stage recorder inspected twice daily. Daily discharge 
ascertained by applying to rating table mean daily gage height determined 
from inspection of recorder graph or for days of considerable variation in stage 
by averaging results obtained by applying mean gage heights for shorter intervals. 
Records excellent except for extremely high water.

COOPERATION. United States Reclamation Service made current-meter measure 
ments and computed discharge.

Discharge measurements of Cle Elum River near Roslyn, Wash., during the year ending
Sept. SO, 1918.

[Made by F. E. Moxley.]

Date.

Oct.9... .....................
Dec. 27. ......................
Jan. 11.... ....................
Feb. 8. .......................

Gage 
height.

Feet. 
0.66
4.73
4.01
1.14

Dis 
charge.

Sec.-ft. 
43

2.220
1,470 too

Date.

July 15. ......................

Gage 
height.

Feet. 
3.30
6.60
2.91
2.22

Dis 
charge.

Sec.-ft. 
926

4,030
771
439
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Daily discharge, in second-feet, of Cle Elum River near Roslyn, Wash., for the year ending
Sept. SO, 1918.

Day.

1.. ...... ......
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22........'......
23... .......... .
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

268
271
268
224
131

119
184
142
160
193

164
224
487
541
522

478
432
390
355
335

310
274
254
248
245

147
59
33
14
13
12

Nov.

17
20
26
44
79

74
51
69
85
98

114 128
139
161
173

173
112
83
87
69

76
94
92
76
61

62
81
73
70
67

Dec.

76
83
79
64

  55

79
375
569
559
573

545
559
569
607
746

1,640
2,390
7.230
9,420
5,670

3,410
2,680
2,350
1,960
1,560

1,360
2,210
5,390
11,700
11,900
7,680

Jan.

8,140
6,230
4,350
3,520
3,300

2,880
2,680
2,260
1,960
1,800

1,520
1,400
1,290
1,180
1,090

1.000
910
880
932
880

990
880
764
793
880

880
880
851
880
851
822

Feb.

940
1,000
970
910
518

126
147
173
173
319

482
622
632
607
588

554
513
478
456
428

408
398
390
383
379

365
348
338

Mar.

322
309
319
322
322

319
291
297
297
291

294
294
282
265
256

282
285
288
291
306

325
365
420
448
491

588
627
647
667
764
940

Apr.

1,030
1,000

940
880
822

793
793
822
880

1,060

1,290
1,480
1,440
1,360
1,250

1,090
970
910
880

1,000

1,400
2,040
2,440
2,580
2,440

2,210
2,040
2,040
2,170
2,440

May.

2,680
2,780
3,080
3,520
3,520

2,980
2,580
2,300
2.040
1,800

1,680
1,720
2,000
2,350
2,530

2,390
2,210
2,040
1,880
1,720

1,520
1,320
1,250
1,250
1,180

1,150
1,120
1,180
1.560
2,260
2,780

June.

2,680
2,170
1,840
1,680
1,880

2,390
3,190
3,520
3,630
3,990

3,990
3,630
3,870
3,990
3,190

2,530
2,350
2,300
2,170
2,040

2,080
2,210
2,350
2,300
2,120

1,920
1,800
1,640
1,400
1,320

July.

1,250
1,220
1,170
1.120
1,060

1,040
988
988

1,010
1,070

1,060
982
886
810
781

845
910
946
952
892

822
753
699
667
637

607
573
550
531
513
513

Aug.

518
522
518
495
457

417
405
401
401
444

504
536
509
457
431

428
428
405
390
420

588
583
684
822
822

822
874
92t
934
940
922

Sept. -

874
770
720
632
554

509
449
424
398
380

355
338
325
313
297

291
288
277
262
262

254
245
237
234
229

218
208
206
206
208

Monthly discharge of Cle Elum River near Roslyn, Wash., for year ending Sept. 30, 1918* 

[Drainage area, 202 square miles.]

Month.

April................
May.................

July.................

The year......

Observed discharge in 
second-feet.

Maxi 
mum.

541 
173 

11,900 
8,140 
1,000 

940 
2,580 
3,520 
3,990 
1,250 

940 
874

11,900

Mini 
mum.

12 
17 
55 

764 
126 
256 
793 

1,120 
1,320 

513 
390 
206

12

Mean.

242 
85.1 

2,710 
1,860 

487 
394 

1,420 
2,080 
2,540 

866 
581 
365

1,140

Run-off in acre-feet.

Observed.

14,900 
5,060 

167,000 
114,000 
27,000 
24,200 
84,500 

128,000 
151,000 
53,200 
35,700 
21,700

826,000

Stored.

- 3,710 
+ 10,500 
+17,000 
-12,000 
+ 1,810 
+ 1,380 
+ 2,860 
+ 580 
- 2,600 
- 1,830 
-12,700 
- 5,870

- 4,660

Without 
storage.

11,200 
15,600 

184,000 
102,000 
28,800 
25,600 
87,400 

129,000 
148,000 
51,400 
23,000 
15,800

821,000

Discharge
without storage 
in second-feet.

Mean.

182 
262 

2,990 
1,660 

519 
416- 

1,470 
2,100 
2,490 

836 
374 
266

1,130

Per 
square 
mile.

0.901 
1.30 

14.8 
8.22 
2.57 
2.06 
7.28 

10.4 
12.3 
4.14 
1.85 
1.32

5.59

Run 
off in 

inches.

1.04 
1.45 

17.06 
9.48 
2.68 
2.38 
8.12 

11.99 
13.72 
4.77 
2.13 
1.47

76.29

NACHES RIVER BELOW TIETON RIVER, NEAR NACHES, WASH.

LOCATION. In sec. 35, T. 15 N., ft. 16 E., 600 feet below Tieton River, 500 feet above 
intake of Wapatox power canal, and 5 miles northwest of Naches, Yakima 
County.

DRAINAGE AREA. 942 square miles (measured on topographic maps and drainage 
map published in Water-Supply Paper 369).
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RECORDS AVAILABLE. August 4 to October 28, 1905; March 16, 1909, to October 31,
1912; May 10 to September 30, 1915; April 13, 1916, to September 30, 1918. 

GAGE. Stevens continuous water-stage recorder on left bank, referred to same datum 
as previous gage; installed December 7, 1916; inspected by N. E. Wray, David 
Rasmusson, A. C. Saunders, and Paul Mitchel. Previous gages as follows: 
August 4 to October 28, 1905, vertical staff nailed to stump on left bank at 
nearly same site as present gage but at different datum; March 16, 1909, to 
December 7, 1916, inclined and vertical staff gage on left bank in two sections 
8 feet above cable; April 3, 1916, vertical staff installed to supplement inclined 
and vertical sections.

DISCHARGE MEASUREMENTS. Made from cable at gage.
CHANNEL AND CONTROL. Bed of stream composed of small boulders and gravel; 

shifts at extremely high water. Control at riffle, 200 feef downstream, shifting 
during high water. One channel except at extremely high stages when a small 
overflow channel at right bank carries water.

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 12.7 feet at 4 a. m. 
December 30 (discharge, 16,800 second-feet); minimum stage recorded, 1.62 feet 
at 5 p. m. November 20, and 1.67 feet September 23 (discharge, 202 second-feet). 

1905, 1909-1918: Maximum stage recorded, 8.9 feet at 8 a. m. November 24, 
1909 (discharge, 18,800 second-feet); minimum stage same as above. t 

ICE. Stage-discharge relation not affected by ice during current year. 
DIVERSIONS. Above all important diversions except Selah Valley and Tieton canals. 
REGULATION. Flow partly controlled by storage and release of water at Bumping 

Lake. See record for Bumping Lake and table of monthly discharge for Bump 
ing River near Nile, Wash.

ACCURACY. Stage-discharge relation changed December 29 and June 10; possibly 
affected during periods of low stage by backwater from wing dam extended across 
the river for the purpose of regulating head on Wapatox canal intake. No defi 
nite information on effect of backwater, but probably slight. Rating curves well 
defined below 8,000second-feet; extended above. Water-stage recorder in oper 
ation October 1 to December 1, December 14 to February 12, April 2 to September 
9, and September 20 to 30, and inspected three times daily during these periods. 
Staff gage read three times daily at other times. Gage-height record fairly relia 
ble. Daily discharge ascertained by applying mean daily gage height to rating 
table. Records good except for periods of extreme low and high water, for which 
they are fair.

COOPERATION. Maintained by United States Reclamation Service in cooperation 
with Pacific Power & Light Co. United States Reclamation Service made dis 
charge measurements and computed discharge.

Discharge measurements of Naches River below Tieton River, near Naches, Wash., during 
the year ending Sept. 30, 1918.

Date.

Oct. 3
Nov. 3
Dec. 21
Feb. 12

Made by 

Philpott and Moxley. . .
F. E. Moxley..........
.....do..................
.....do..................

Gage

Feet. 
2.21
2.00
6.14
3.85

Dis 
charge.

Sec.-ft. 
421
340

4,660
1,750

Date.

Apr. 8

July 9
31

i

Made by 

F.E. Moxley.... ......
.....do..................
.....do..................
.....do.................. 
»

height.

Feet. 
«3.78

5.83
3.11
2.46

Dis 
charge.

Scc.-ft. 
1.610
4,330
1,090

529

« Stage-discharge relation affected by backwater from temporary dam below heading of Wapatox canal.
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Daily discharge, in second-feet, of Naches River below Tieton River, near Naches, Wash., 
for the year ending Sept. 30, 1918.

Day.

1. ...... .......
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25. .............

26..............
27..............
28..............
29..............
30..............
31.............

Oct.

df\d-

AfU

413
404
O77

QAQ

339
323
323
323

OflA

285
274
282
285

971

253
244

250

247
274
244
244
267

296
qnj.

300
278
971

267

Nov.

304
335
348
460
413

077

352
331
308
296

ortn

312
304
271
247

94A

240
234
208
205

250
296
278
260
237

244
304
296
304
040

Dec.

vn
339
316
323
<tfU

308
271
289
9QA

289

308
451
574

1,780
1,780

1,530
2,060
9,890

19 ftnn
6,490

4,800
5,640
5,640
4,320
3,400

3,100
5,640

10,100
15,600
15,400
12,000

Jan.

14,100
10,800
8,260
7.550
6,870

5 OCA

6,020
5,370
4,730
4,120

3,820

3,530
3 QQfi

3 run

2 7on
2,590
2,720
2 COft

2 OQA

2,290
2,120
2,180
2,180
2,290

2,120
2 flfifi

1,960
1 son
1,460

Feb.

1 7^

1,850
1,900
1,900
2,010

1 Qfln

1,850
1,800
1.700
1,800

1 ft^

1,750
1.700
1,600
1,500

1 f\^f}

1,500
1,460
1,410
1,280

1,360
1,550
1,750
1,320
1,240

1,280
1 240
1^200

Mar.

1 240
l'200
1,200
1,200
1,160

1,080
1,080
1,200
1,200
1,200

1,200
1,200
1,010
1,010
1,010

1,040
1,040
1,120
1,120
1,120

1,120
1,280
1,360
1,410
1,900

1,550
1-,410
1,320
1,410
1,700
2,060

Apr.

2,010
1 7>U1

1,650
1,700
1,650

1,650
1,650
1,700
1 Qflfl
2 QQA

2,470

2,410
2,230
2,010

1 Qftf\

1,750
1,700
1,700
1,850

2,350
3,180
3,390
3,460
3,320

2,850
2 ggo
2*530
2,590
2,850

May.

2,850
3,040
3,390
3,820
3,970

3,670
3 <ton
3,180
2 QQA

2,660

2,410
2,350
2,470
2,920
3,320

3 OCA

2,980
2,850
2 RR(\

2,470

2,180
2.010
1,900
1,850
1,800

L700
1,650
1,550
1,600
2,120
2,980

June.

3 run
2,660
2,350
2,350
2,590

3,320
4,120
4,890
4 730
5,370

4,960
4,640
5,130
i Qfifl

3,700

2,960
2,960
2,820
2,560
2,490

2,620
2,890
2,820
2,560
2,240

1,950
1,890
1.680
1,530
1,380

July.

i qjn

1,250
1.160
1.040
1,000

970
903
903
(Ml

1 O4fl

935
838
763
686
716

ft7fl

870
838
782
745

710
716
698
635
542

602
511
456
432
506
521

Aug.

663
675
590
465
446

516
511
521
542
537

548
496
456
574
635

640
629
629
629
607

408
386
451
470
432

418
460
456
451
465
386

Sept.

339
335
316
308
308

^19.

327
316
323
331

316
327
319
364
348

316
300
282
271
247

237
230
202
215
208

247
271
360
369
356

Monthly discharge of Naches River below Tieton River, near Naches, Wash., for the year
ending Sept. SO, 1918.

Month.

October. ...............................................

March..................................................

May....................................................

July....................................................

Discharge in second-feet.

Maximum.

413 
460 

15.600 
14,100 
2,010 
2,080 
3,460 
3,970 
5,370 
1,340 

675 
369

15,600

Minimum.

234 
205 
271 

1,460 
1,200 
1,010 
1,650 
1,550 
1,380 

432 
386 
202

202

Mean.

302 
297 

4.050 
4,090 
1.610 
1,260 
2,260 
2,640 
3,140 

804 
519 
300

1,780

Eun-off in 
acre-feet.

18.600 
17,700 

249,000 
251,000 
89,400 
77,500 

134,000 
162,000 
187,000 
49,400 
31,900 
17,900

1,290,000

BUMPING LAKE NEAR NILE, WASH.

LOCATION. At storage dam at outlet of Bumping Lake, 12 miles above American River 
and 19 miles west of Nile, Yakima County.

DRAINAGE AREA. 68 square miles (measured on topographic maps).
RECORDS AVAU^ABLE. April 27 to November 22,1909; November 3,1910, to Septem 

ber 30,1918.
GAGE. Vertical staff on face of gate tower; read by J. H. Nelson, Datum, mean 

sea level. Prior to November 3, 1910, vertical staff on north shore of lake, one- 
fourth mile above outlet, at different datum.
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EXTREMES OP STAGE. Maximum stage recorded during year, 3,429.75 feet at 4 
p. m. December 29 (contents, 38,740 acre-feet); minimum stage recorded, 3,392.30 
feet October 20-23, and October 28 to November 2 (contents, 2,090 acre-feet).

1911-1918: Maximum stage recorded December 29, 1917; minimum stage 
recorded, 3,391 feet February 12-15, 1916 (contents, 1,260 acre-feet).

STORAGE. Capacity of reservoir at crest of spillway, 33,700 acre-feet. Elevation 
of gate sill, 3,389 feet, and of spillway crest, 3,426 feet. Storage or release each 
month used for determining discharge without storage for gaging station below 
dam.

ACCURACY. Gage read to hundredths twice daily. Storage computed by United 
States Reclamation Service.

COOPERATION. Records furnished by United States Reclamation Service.

Daily contents, in acre-feet, of Bumping Lake near Nile, Wash., for the year ending Sept.
30, 1918.

Day.

1. ..
2. ..
3. ..
4. ..
5. ..

6. ..
7. ..
8. ..
9. ..
10. ..

11. ..
12. .. 
13. ..
14. .. 
15. ..

16. ..
17. ..
18. ..
19. ..
20. ..

21. ..
22. ..
23. ..
24. ..
25. ...

26....
27....
28.....
29.....
30.....
31.....

Oct.

2,760
2,620
2,530
2,460
2,410

2,360
2,330
2,280
2,280
2,250

2,220
2,150 
2,140
2,120 
2,120

2,120
2,120
2,120
2,120
2,090

2,090
2,090
2,090
2,120
2,120

2,120
2,120
2,090
2,090
2,090
2,090

Nov.

2,090
2,090
2,380
2,940
3,360

3,590
3,650
3,730
3,790
3,840

3,900
3,970 
4,110
4,190 
4,310

4,370
4,440
4,490
4,530
4,660

4,810
4,870
5,060
5,130
5,210

5,280
5,350
5,490
5,630
5,740

Dec.

5,840
5,950
6,090
6,230
6,320

6,400
6,510
6,660
6,750
6,810

6,890
7,020 
7,330
7,900 
8,680

9,610
11,220
14,560
21, 140
23, 720

24,940
26,300
27,820
28,520
29, 030

29,460
31, 270
34,820
38,640
38,120
37,100

Jan.

37,850
36,760
36,020
35,750
35,490

35,320
35,530
35,260
35,000
34,730

34,620
34,560 
34, 430
34,230 
34, 070

33, 970
33, 970
34,100
34,030
34,030

33,970
33,860
33,770
33, 770
33,600

33,450
33,380
33,220
33,040
32,830
32,570

Feb.

31,970
31,340
30,700
30,120
29,830

29,770
29,660
29,500
29,250
29,100

28,890
28,640 
28,400
28,160 
27,840

27,550
27,320
27,010
26,680
26,270

25, 630
24,700
23,850
23,420
22,980

22,530
22,090
21, 630

Mar.

21,200
20,760
20,130
19,550
18,900

18,690
18,360
17,660
16,980
16, 370

15,740
15, 110 
14,760
14,390 
13,980

13, 530
13,140
12,700
12,270
11,890

11,630
11,580
11,300
11, 110
11, 010

11,340
11,760
12,140
12,460
12,870
13, 220

Apr.

13,670
14,070
14,440
14, 710
15,040

15,410
15,720
16,080
16,540
16,980

17,670
18,240 
18,750
19,160 
19,580

20,030
20,450
20,880
21,280
21,690

22,350
23, 170
24,080
24,900
25,940

26,800
27,550
28,450
29,300
30, 170

May.

31,140
32,390
33,730
35,360
36,900

37, 170
37, 170
37, 170
37,140
37,030

36,900
36,960 
37,030
37,140 
37, 170

37,100
37,100
37,030
36,960
36,900

36,900
36,900
36, 790
36,760
36,760

36,760
36,760
36, 790
37,240
37, 510
37,640

June.

37,550
37,470
37,410,
37,280
37, 330

37,600
37,880
38,050
38, 010
38,26ft

38,050
37,990 
37,990
37,880 
37,600

37,440
37,440
37,440
31370
37,370

37,440
37,440
37,440
37,300
37,300

37,240
37, 170
37-, 100
37, 030
36,960

July.

36,900
36,830
36,760
36,760
36,680

36, 630
36,560
36,4^0
36,420
36,' 450

36,360
36,290 
36,120
35, 910 
35, 710

35,650
35,450
35,250
35,050
34,850

34,560
34,320
34,060
33,840
33,600

33, 510
33,340
33,150
32,930
32,480
32,100

Aug.

31,520
31,080
30,580
30,200
29,860

29,340
28,750
28,180
27,580
27,010

26,450
25,920 
25, -360
24,620 
23,620

22,680
21,980
20,980
19,940
19, 130

18,790
18,480
18,260
17,770
17,280

16,660
15,940
15,200
14,360
13,440
12,870

Sept.

12,440.
11, 970
11,550-
11,030
10,540,

10,160,
9,690.
9,180
8,650.
8,120.

7,680
7,200 
6,590.
6,030- 
5,510

4,940
4,490.
4,100,
3,770
3,420;

3,190
3,110
2,910
2,740.
2,590,

2,420
2,360!
2,300,
2,250
2,220

.......

BUMPING RIVER NEAR NILE, WASH.

LOCATION. A quarter of a mile below spillway of Bumping, Lake dam, half a mile
below outlet conduit through storage dam, 11J miles above, American River, and
19 miles west of Nile, Yakima County.

DRAINAGE AREA. 68 square miles (measured on topographic maps)., 
EECORDS AVAILABLE. June 13 to July 31,1906; April.27,1909, %> September 30,1918.. 
GAGE. Stevens continuous water-stage recorder on left ba,nk one-fourth mile below

spillway of storage dam, installed June 17, 1913; inspected by J. H. Nelson.
For description of previous gages see Water-Supply Paper 442. 

DISCHARGE MEASUREMENTS. Made from cable about 40 feet below gage or by wading.;
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CHANNEL AND CONTROL. Bed composed of large angular rocks and gravel; shifts at.
extremely high water. Riffle control.60 feet below gage; shifting during high
water. Stage of zero flow, about gage height 0.6 foot. 

EXTREMES op DISCHARGE. Maximum stage recorded during year, 9.33 feet at 5 p. m._
December 29 (discharge, 5,180 second-feet); minimum stage recorded, 0.96 foot,
at 6 .p. m. November 14 (discharge, 1.6 second-feet). 

1906 and 1909-1918: Maximum stage same as above; practically no flow when,
gates in outlet conduit are closed. 

ICE. Stage-discharge relation not affected by ice. 
DIVERSIONS. None. 
REGULATION. Flow partly controlled by storage and release of water at Bumping

Lake reservoir. Monthly discharge without storage determined from records of
stage at reservoir. 

ACCURACY. Stage-discharge relation changed at high water of December 29. Curves
used before and after change well defined below 1,500 second-feet. Daily die--
charge ascertained by applying mean daily gage-height to rating table f or, for
days of considerable variation in stage, by averaging results obtained by applying
mean gage heights for shorter intervals. Records good below 100 second-feet and
excellent above. 

COOPERATION. Gage-height record furnished by United States Reclamation Service..

No discharge measurements were made during the year.

Daily discharge, in second-feet, of Bumping River near Nile, Wash., for the year ending-
Sept. SO, 1918.

Day.

1..............
2..............
3..............
4..............
5..............

6............t.
7.. ............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22
23..............
24..............
25..............

*26..............
27..............
28..............
29..............
30..............
31..............

Oct.

121 
107 
% 
89 
86

80 
78 
76 
73 
72

70 
68 
67 
66 
60

55 
52 
52 
52 
51

51 
49 
49 
49 
49

49 
48 
47 
45 
45 
45

Nov.

47 
27 
3.2 
2.2 
2.0

2.0 
2.0 
2.0 
1.9
1.8

1.8 
1.7 
1.7 
1.6 
1.6

1.6 
1.7
1.7 
1.8 
1.8

1.7 
1.7
1.8 
1.8 
1.8

1.8 
1.8 
2.0 
2.0 
2.4

Dec.

2.2 
1.9 
1.9 
1.9
1.8

1.8 
1.8 
1.8 
1.7 
1.7

1.9 
2.4 
7.0 
12
6.4

10 
18 
49 
44 
140

322 
335 
335 
339
348

356 
356 

1,280 
4,520 
2,920 
2,400

Jan.

1,840 
1,920 
1,560 
1,400 
1,240

1,200 
1,200 
1,080 
873 
724

634 
597 
524 
495 
434

394 
375 
403 
384 
365

348 
339 
331 
331 
331

327 
327 
327 
327 
327 
424

Feb.

518 
512 
512 
506 
395

335 
331 
327 
327 
327

322 
322 
322 
318 
314

 314 
314 
310 
306 
412

518 
578 
461 
356 
356

356 
356

, 356

Mar.

356 
352 
352 
352
348

348 
380 
461 
461 
455

434 
380 
291 
284 
276

276 
273 
269 
269 
269

269 
269 
269 
273 
139

9.4 
8.2 
8.2 
9.0 
10 
11

Apr.

11 
11 
11 
12 
11

12
12 
13 
16
17

17 
17 
17 
17 
16

16 
16 
14 
15 
16

18 
21 
21 
24
24

24 
24 
24 
24 
24

May.

24 
25 
28 
33 

322

692 
679 
628 
566 
495

429 
429 
501 
622 
634

584 
560 
512 
466 
413

370 
356 
352 
343 
335

327 
310 
213 
306 
603 
653

June.

628 
530 
560 
622 
698

970 
1,200 
1,280 
1,240 
1,360

1,320 
1,280 
1,400 
1,240 
970

825 
818 
764 
738 
731

798 
832 
825 
731 
666

591 
548 
495 
439 
413

July.

394 
365 
348 
322 
303

287 
276 
273 
269 
269

- 269 
266 
263 
260 
260

260 
256 
253 
256 
256

253 
256 
256 
237 
204

204 
204 
204 
276 
314 
343

Aug.

389 
335 
291 
276 
331

380 
389 
380 
380 
375

375 
365 
478 
584 
572

566 
572 
572 
560

' 378

284 
314 
375 
365 
361

380 
370 
408 
413 
356 
287

Sept.

295 
291 
295287- 
284

306. 
327 
314 
314 
310

327 
322. 
335 
331 
310

280 
253. 
223. 
196 
166

144 
127 107- 
94 
81

73. 
66 
62 
58 
55
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Monthly discharge of Bumping River near Nile, Wash., for year ending Sept. 30, 1918.

[Drainage area, 68 square miles.]

Month.

April................

July.................

Observed discharge in 
second-feet.

Maxi 
mum.

121 
47 

4.520 
1,920 578' 

461 
24 

692 
1,400 

394 
584 
335

4,520

Mini 
mum.

45
1.6 
1.7 

327 
306 

8.2 
11 
24 

413 
204 
276 

55

1.6

Mean.

64.4 
4.23 

446 
690 
381 
263 
17.2 

413 
850 
273 
402 
221

336 -

Run-off in acre-feet.

Observed.

3,960 
252 

27,400 
42,400 
21.200 
16,200 
1,020 

25,400 
50,600 
16,800 
24,700 
13,200

243,000

Stored.

- 790 
+ 3,650 
+31,400 
- 4,530 
-10,900 
- 8,410 
+17,000 
+ 7,470 
- 680 
- 4,860 
-19,200 
-10,600

- 660

Without 
storage.

3,170 
3,900 

58,800 
37,900 
10,300 
7,790 

18,000 
32,900 
49.900 
11,900 
5,500 
2,600

243,000

Discharge 
without storage 
in second-feet.

Mean.

51.6 
65.5 

956 
616 
185 
127 
302 
535 
839 
194 
89.4 
43.7

335

Per 
square 
mile.

0.759 
.963 

14.1 
9.06 
2.72 
1.87 
4.44 
7.87 

12.3 
2.85 
1.31 
.643

4.93

Rur 
ofli 

inchi
i 
s.

0.88 
1.07 

16.26 
10.44 
2.83 
2.16 
4.95 
9.07 

13. 72 
3.29 
1.51 
.72

66.90

TIETON RIVER AT HEADWORKS OF TIETON CANAL, NEAR NACHES, WASH.

LOCATION. In sec. 30, T. 14 N., R. 15 E. (unsurveyed), below intake of Tieton canal,
15 miles above mouth, and 16 miles southwest of Naches, Yakima County. 

DRAINAGE AREA. 240 square miles (measured on topographic maps). 
RECORDS AVAILABLE. April 17 to September 17, 1906 (fragmentary gage-height

record); July 5, 1907, to September 30, 1918. 
GAGE. Friez water-stage recorder on right bank about 1,000 feet below intake of

Tieton canal; inspected by employees of United States Reclamation Service.
For description of previous gages see Water-Supply Paper 442. 

DISCHARGE MEAsuREMENTS.^-Made from cable about 500 feet below gage or by
wading. 

CHANNEL AND CONTROL. Bed composed of gravel and boulders; shifts slightly at
high water; gradient steep. No well-defined control. One channel at all stages 

EXTREMES OF DISCHARGE. Maximum stage during year from water-stage recorder'
4.97 feet at 6.30 p. m. June 13 (discharge, 1,720 second-feet); minimum stage
recorded 1.68 feet at 10 a. m. August 28 (discharge, 8 second-feet).

1907-1918: Maximum stage recorded 7.15 feet at 4 a. m. November 24, 1909
(discharge about 5,400 second-feet); minimum stage same as above. 

ICE. Record discontinued during winter. 
DIVERSIONS. Tieton canal has diverted water above the gage since 1910. Diversions

through canal added to mean monthly flow to determine natural monthly dis 
charge. . 

REGULATION. Flow slightly regulated by storage and release of water at Clear Creek
reservoir about 15 miles above gage. Purpose of regulation to obviate diurnal
fluctuation during irrigation season. 

ACCURACY. Stage-discharge relation for low water changed slightly during winter;
permanent during period of records. Rating curve well defined. Water-stage
recorder inspected twice daily. Daily discharge ascertained by applying mean
daily gage height to rating table. Records excellent. 

COOPERATION. United States Reclamation Service furnished field data.
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Discharge measurements of Tieton River at headwwks of Tieton canal near Naches, Wash., 
during the year ending Sept. SO, 1918.

Date.

Uov. 6
OC

. Made by 

.....do.................

Gage

Feet. 
2.79
3.44
3 7C

3.48

Dis 
charge.

Sec.-ft.
222
496
701
496

Date.

Jan. 26
July 29
Aug. 12

Made by 

T. E. Moxley..........

Gage

Feet. 
3.63
2.45
2.18

Dis 
charge.

Sec.-ft. 
578
104

46

Daily discharge, in second-feet, of Tieton River at headworks of Tieton canal, near Naches 
Wash., for the year ending Sept. SO, 1918.

Day.

1.. ..
2.. ..
3.. ..
4.. ..
5.. ..

«.. ..
7.. ..
8.. ..
9.. .. 

10.'. ..

11.. .. 
12.. .. 
13.. .. 
14.. .. 
15.. ..

Apr.

504
477
439
439
450

455
455
455
493
550

556 
562 
579 
595 
612

May.

598
675
825
978
850

675
610
568
510
477

419
434 
550 
745 
745

June.

592
527
471
493
630

825
1,060
1,360
1.260 
1,620

1.460 
1.410 
1,620 
1.460 
995

July.

455
439
399
380
380

334
280
326
334
357

339
288 
259 
201 
240

Aug.

211
194
134
72
65

67
67
64
74 
81

74 
50 
43 
29 
22

Sept.

40
35
26
22
36

38
13
36
34 
30

31 
14 
14
48 
26

Day.

16.....
17.....
18.....
19.....
20.....

21 .'....
22.....
23.....
24....
25.... ̂

26.... 
27.... 
28.... 
29.... 
30.... 
31 .....

Apr.

628
645
661
678
695

711
728
744
761 
675

598 
544 
510 
533 
539

May.

675
642
604
550
471

380
357
352
334 
309

300 
271 
267 
371 
550 
675

June.

825
893
842
769
793

910
986
893
~825 
703

598 
656 
527 
477 
444

July.

375
352
366
343
300

267
251
165
116 
142

221 
126 
104 
91 
104 
136

Aug.'

24
26
20
38
26

18
43
60
44 
14

34 
25 
13 
29 
36 
37

Sept.

28
33
28
35
53

62
79
89
131 
131

194 
240 
317 
313 
304

NOTE. No gage-height record Apr. 13-23; discharge interpolated.

Monthly discharge of Tieton River at headworks of Tieton canal, Naches, Wash., for the
year ending Sept. SO, 1918.

Month.

May.....:.............................................

July...................................................

Discharge in second-feet.

Maximum.

761 
978 

1,620 
455 
211 
317

Minimum.

439 
267 
444 

91 
13 
13

Mean.

576
541 
897 
273 
55.9 
82.7

Run-off in 
acre-feet.

34,300 
33,300 
53,400 
16,800 
3,440 
4,920
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Combined monthly discharge of Tieton River and canal at headwords of Tieton canal, 
near Naches, Wash., for the year ending Sept. 30, 1918.

[Drainage area, 240 square miles.]

Month.

May.................

July.................

Discharge in second-feet.

River
(mean).

576 
541 
897 
273 
55.9 
82.7

Canal 
(mean).

553 
298 
304 
306 
298 
235

Combined.

Maxi 
mum.

844 
1,280 
1,920 

762 
518 
370

Mini 
mum.

439
572 
752 
398 
284 
272

Mean.

631
839 

1,200 
579 
354 
318

Per
square 
mile.

2.63 
3.50 
5.00 
2.41 
1.48 
1.32

Combined run-off.

Inches.

2.93
4.04 
5.58 
2.78 
1.71 
1.47

Acre-feet.

37.500 
51,600 
71, 400 
35,600 
21,800 
18,900

TIETON CANAL FEAR NACHES, WASH.

LOCATION. In sec. 30, T. 14 N., R. 15 E. (unsurveyed), below canal intake and 16 
miles southwest of Naches, Yakima County.

RECORDS AVAILABLE. Irrigation seasons 1910 to September 30, 1918.
GAGE. Float gage installed in stilling well about 500 feet below canal intake; read 

by H. E. Andrus.
DISCHARGE MEASUREMENTS. Made from gaging bridge 30 feet below gage or by 

wading.
CHANNEL AND CONTROL. Earth section merging into concrete-lined section 1,000 

feet below gage.
EXTREMES OF DISCHARGE. Irrigation seasons 1910-1918: Maximum stage recorded 

4.78 feet June 9, 1918 (discharge, 310 second-feet); no flow reported during non- 
irrigating season.

ACCURACY. Stage-discharge relation permanent. Rating curve well defined. Gage 
read to hundredths twice daily. Daily discharge ascertained by applying mean 
daily gage height to rating table. Records excellent.

COOPERATION. United States Reclamation Service made current-meter measure 
ments and computed daily discharge.

Canal diverts water from right bank of Tieton River in sec. 30, T. 14 N., R. 15 E. 
Water is used for irrigation.

Discharge measurements of Tieton canal near Naches, Wash., during the year ending
Sept. 30, 1918.

Date.

Apr. 25
May 9

26 
July 22

Made by 

.....do................. 

.....do.................

.....do.................

.....do.................

Gage 
height.

Feet. 
2.98
4.66
4.70
4.75 
4.74

Dis 
charge.

Sfc.-ft. 
157
298 
304
309 
310

Date.

July 22
Aug. 12 

29
29

Made by  

Blair and Moxley ...... 
F. E. Moxley..........
.....do.................

Gage 
height.

Feet.
4.74
4.68 
4.59
4.60

Dis 
charge.

Sec.-ft. 
296
296 
298
289
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Daily discharge, in second-feet, of Tieton canal near Naches, Wash., for the year ending
Sept. 30, 1918.

Day.

1....................................
2....................................
3....................................

5........................:...........
6....................................
7....................................
8....................................
9....................................
10....................................

11....................................
12....................................
13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20....................................

21............................... ....
22....................................
23....................................
24............................... ....
25....................................

26....................................
27....................................
28....................................
29....................................
30....................................
31....................................

Nov.

36
50

. 65
80

100
100
100
100
100

100
100
100
100
loo
0
0

31
31
11

Mar.

89

89
89
89
89
89

  89

. Apr.

89
89
89

55
71
83
117

158
176
232
241
258

May.

258
283
285
301
301

301
300
301
301
300

299
301
302
301
300

300
301
300
300
300

301
301
301
300
301

301
303
305
301
302
302

June.

301
301
302
303
302

303
303
303
303
301

301
303
301
299
301

302
301
301
301
303

303
308
307
308
307

308
308
307
308
308

July.

307
308
307
307
308
"309

307
307
310
307

307
307
307
289
308

307
308
308
307
307

305
307
305
305
307

305
305
304
307
305
307

Aug.

307
306
307
307
307

307
304
304
299
302

298
300
241
290
301

299
298
299
299
294

299
298
298
296
296

298
294
295
294
294
295

Sept.

294
294
296
293
293

295
289
292
294
292

288
294
291
293
287

289
265
244
237
536

230
234
227
219
216

176
98

Monthly discharge of Tieton canal near Naches, Wash., for the year ending Sept. 30, 1918.

Month.

November .............................................
March.................................. ... . . ..
April..................................................
May...................................................
June...................................................
July...................................................
August................................................
September ............................................

Discharge in second-feet.

Maximum.

100 
89 

258 
305 
308 
310 
307 
296

Minimum.

0 
0 
0 

258 
299 
289 
241 

0

Mean.

44.1 
20.1 
55.3 

298 
304 
306 
298 
235

Run-off in 
acre-feet.

2,620 
1,240 
3,290 

18,300 
18,100 
18,800 
18,300 
14,000
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NORTH FORE OF AHTAKTTM CREEK NEAR TAMPICO, WASH.

LOCATION. In NW., \ sec. 2, T. 12 N., R. 15 E., at Prior ranch, 100 feet below Nastjr 
Creek and 3£ miles northwest of Tampico, Yakima County.

DRAINAGE AREA. 69 square miles (measured on topographic maps).
RECORDS AVAILABLE. August 26, 1907, to September 30, 1918.
GAGE. Stevens eight-day water-stage recorder on left bank, about 300 feet south 

east of ranch house, installed April 14,1918; inspected by F. B. Hill. Previous 
gages as follows: August 26, 1907, to April 1, 1913, and August 20, 1915, to Sep 
tember 5, 1916, vertical staff at same site and datum as present gage; April 2, 
1913, to August 19, 1915, and September 6,1916, to September 30, 1917, Stevens 
continuous water-stage recorder at same site and datum.

DISCHARGE MEASUREMENTS. Made from gaging bridge 40 feet below gage or by- 
wading.

CHANNEL AND CONTROL. Bed composed of gravel and boulders. Concrete control 
50 feet below gage installed in November, 1915, slightly shifting. Stage of zero 
flow at time of construction of control, gage height 1.45 feet.

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 3.13 feet at 9 p. m_ 
June 10 (discharge, 275 second-feet); minimum stage recorded, 1.76 feet during 
October (discharge, 17 second-feet); actual minimum probably occurred in the 
winter period of no record.

1907-1918: Maximum stage recorded, 4.60 feet at 9 a. m. June 18, 1916 (dis 
charge, 728 second-feet); minimum stage recorded 1.60 feet at noon November 12^ 
1916 (discharge, 7 second-feet).

ICE. Stage-discharge relation seriously affected by ice. Record discontinued during 
winter.

DIVERSIONS. Station is above all diversions.
REGULATION. None.
ACCURACY. Stage-discharge relation changed during winter by wearing down of 

concrete control. Rating curves well defined. Staff gage read to hundredtha 
four times during October. Record April to September from water-stage re 
corder not entirely satisfactory. Daily discharge ascertained by applying to 
rating table mean daily gage height determined from inspection of recorder graph- 
Discharge interpolated for days when recorder did not operate. Records good 
except during June, for which they are fair.

Discharge measurements of North Fork of Ahtanum Creek near Tampico, Wash., during- 
the year ending Sept. 30, 1918.

Date.

Dec. 16
Apr. 14

Made by 

T. R. Newell...........
.....do..................

Gaee 
height.

Feet. 
2.00
2.46

Dis 
charge.

Sec.-ft. 
36.5

101

Date.

Aug. 10
Sept. 6

Made by 

T. G. Bedford..........
R. Skillin..............

Gage 
height.

Feet. 
1.87
1.76

Dis 
charge.

See.-ft, 
27.0
20.3
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Daily discharge, in second-feet, of North Fork of Ahtanum Creek near Tampico, Wash., 
for the year ending Sept. 30, 1918.

Day.

1..... .......................................
2........... ....... ... . ..................
&..... .......................................
4............................................
5............................................

6. ...........................................
7............................................
8............................................
9............................................
10............................................

11......... .... ..... ..........
12................. ............ ..
13. .................... ... ..................
14............................................
15............................................

16............................................
17............................................
18............................................
19............................................
20..................:.........................

21....... ... .
22....... . .... .
23........ ............. .... ...... ..
24......................... .... . ... ... ..
25............................................

26............................................
27............................................
28............................................
29............................................
30................. .... ..... ... . ..
31............... ....... . ......... ... . ..

Oct.

20

17

17

17

Apr.

164
94

89
84
84
90
106

136
166
174
176
163

146
141
148
158
171

May.

179
192
216
238
208

184
176
163
156
144

144
153
166
198
198

184
179
166
141
139

127
127
122
117
112

110
108
112
141
192
182

June.

171
151
148
163
187

208
226
243
243
263

243
223
203
183
163

153
146
141
132
124

116
108
102
92
84

78
72
69
63
62

July.

56
55
51
48
47

45
43
41
39
39

38
37
36
36
35

44
34
31
32
33

34
36
39
35
32

31
31
31
29
28
27

Aug.

28
. 28
27
27
27

19
26
26
28
26

26
25
24
24
25

24
25
25
24
24

24
34
22
22
22

21
21
21
21
20
20

Sept/

21
21
20
19
19

19
19
19
19
18

18
18
19
22
20

20
19
19
19
19

18
18
1&
18
19

18
18
18
18
18

NOTE. No gage-height record November to April 13. Recorder not operating, 
May 23, 24, 31, June 7, 11-14, 19-21, July 19, 20.

Monthly discharge of North Fork of Ahtanum Creek near Tampico,
ending Sept. 30, 1918.

[Drainage area, 69 square miles.]

interpolated, 

., for the year

Month.

April 14-30..... ...................
May...............................

July...............................
August... .........................
September ........................

The period. . ................

Discharge in second-feet.

Maximum.

176 
238 
263 

56 
28 
22

Minimum.

84 
108 
62 
27 
19 
18

Mean .

131 
160 
152 
37.8 
24.1 
18.9

Per
square 
mile.

1.90 
2.32 
2.20 
.548 
.349 
.274

Run-oft.

Inches .

1.20
2.68 
2.46 
.63 
.40 
.31

7.68

Acre-feet.

4.420 
9,840 
9,040 
2,320 
1,480 
1,120

28,200
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SOUTH FORK OF AHTAHTUM CREEK AT CONRAD RANCH, NEAR TAMPICO, WASH.

LOCATION. In W. i sec. 23, T. 12 N., R. 15 E., at Conrad ranch, 2£ miles above 
mouth of North Fork, and 2| miles southwest of Tampico, Yakima County.

DRAINAGE AREA. 26 square miles (measured on topographic maps and Plate I, 
Water-Supply Paper 369).

RECORDS AVAILABLE. March 15,1915, to September 30, 1918.
GAGE. Vertical staff on left bank about 75 feet from ranch house; read by Mrs. 

W. B. Conrad. Gage datum raised 1.00 foot on August 9, 1918.
DISCHARGE MEASUREMENTS. Made by wading.
CHANNEL AND CONTROL. Bed composed of gravel and sand; some'what shifting. 

Concrete control 7 feet downstream from gage; slightly shifting. Stage of zero 
flow, according to levels run August 9, 1918, gage height -fO.05 feet (new datum).

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 1.95 feet May 15 
(discharge, 50 second-feet); minimum stage probably occurred during the winter 
when record was discontinued.

1915-1918: Maximum stage recorded; 3.10 feet June 19, 1916 (discharge, 216 
second-feet); minimum stage recorded, 0.60 foot September 25-26, 1915 (dis 
charge, 4.3 second-feet).

ICE. Stage-discharge relation seriously affected by ice; record discontinued during 
winder.

DIVERSIONS. Small ditch diverting above gage supplies water to Conrad's hop fields.
REGULATION. None.
ACCURACY. Stage-discharge relation changed slightly on October 25 by trees blown 

into creek by high wind; changed again during winter by wearing down of con 
crete control. Rating curves used for October well defined. Curve used April 
13 to September 30, fairly well defined; gage read to hundredths twice daily. 
Daily discharge ascertained by applying mean daily gage height to rating table. 
Records good.

Discharge measurements of South Fork ofAhtanum River at 'Conrad ranch, near Tampico, 
Wash., during the year ending Slept. SO, 1918.

Date.

Dec. 16
A£r. 15
May 4

Made by 

T. E. Newell... ........
.....do.................
.....do.................

Gage

Feet. 
1.68
1.72
1.94

Dis 
charge.

Sec.-ft. 
11.4
27.1
49.0

Date.

A nor Q

Made by  

T.G.Bedford..........
R. Skillin.. ............

£&.
Feet. 
ol.54

.50

Dis 
charge.

Sec.-ft. 
9.9
7.5

Gage height, 0.54 foot, referred to new datum.
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Daily .discharge, in secondrfeet, of South Fork of Aktanum Creek at Conrad rtmch, near 
TampicQ, Wash.,/or the year ending Sept. SO,

Day.

\. .................. .^.:-.....'..... ...........
^. ........ ........^.,. ........... . . .......
8............................................
i..... .......................................5...................:........................
6............................................
7. ;....................... ...... .............
8............................................
9............................  .'.............
10............................................

11............................................
12............................................
13............................................
14.......... ..................... .............
1&....... .....................................

16.... ........................ ....... .........
17............................................
IS.. ...................... ....,.+, ,. .........19... ....................... ...:.u...........
30.'.. .................... ........V...... ......

St., ..................... ........ l.............
22...... ............... ...........n.. ..... ,..
S9. .......... ... .. ....
24..... ...................... ,...U.. .........
25..............,.............,.,;,;..........
26,..............................:!.....,.....
27................................;...........
28................................;...........
29.. ..........................................
30............................................
31............................................

Oct.

a n
7.6
7.2
7.2
7.2

7 9

7.2
7.2
7.2
7.2

7,2
7.2
7.2
7 9

7.2

7.2
7.2
7.6
7.6
7.6

7.6
7.2
7.2
7.2
7.0

6.8
6.8
6.8
7.2
7.6
8.0

Apr.

35
29
26,

26
23
20
20
23

29
30
33
36
35

33
33
31
32
35

May.

41
43
46
50
46

jn
41
44
41
37

37
%)
30
46
50

47
45
43
41
40

39
37
37
37
37

37
35
37
36
41
45

June.

43
41
U9
37
39

43 45
47
47
47

45
41
39
37
33

31
30
29
27
26

23
23
22
20
20

20
18.0

, 17.0
16.1
16.1

July.

Id. Q

14.3
14.3
IA ^
12.7

12.7
12.0
12.7
12.0
11.4

11.4
11.4
10.8
10 §
10.2

. 12.7
10.8
9.6
9.6
9.0
9.0
10.2
20
12.0
11.4

10. 8
1&.2
W.2
WJ.2
10.2
9.0

Aug.

Q ft
11.4
Q A
9.0
8.5

8.0
8.5
8.0
9.6
10.2

9.6
9.6
9.6
9 0
10.2

8 H
9.6
9.6
9.0
9.0

8.5,
8.5
7.57.5"
7.1

6.8
7.5
7.1
6.8,
7.1
6.8

Sept.

7.1
6.8
6.8
7.1
6.8

6.8
7.5
6.8
T.I
7.1

7.5
7.5
7.5
7.5
6.8

6.8
6.2
6,2
6.2
6.2

«.2
6.2
5.6
5.9
5.9

5.6
5.6
5,6
5.6
5.6

Monthly discharge of Soitih Pork of Ahtanum Creek at Confaa' ranch, nfar 
Wash., for the year ending Sept. SO, 1918.

Month. ., ;

;<fctober ' "' ' ' r* w ;    '  ' 

'T$$l.^°.:: :::::;:. v ::7.v.y.'.*.?c'." v;.y;." y.'.vf ". " :
Jidy ............................. v ,".......... -.........

Discharge in second-feet.

Maximum.

ao
36
60 
47

11.4 
7.5

\TlniTnntn

6.8 
20 
35 
16.1 
9.0 
6.8 
6.6

Mean.

72.8 
29.3 
41.2 

'32.0 
11.6 
8.58 
6.54

Run-off in 
acre-feet.

448 
1,050 
2,|30 
1,900 

713

HEW XBSBBVATIOR CAHAL AT BARKER, WASH.

LOCATION. la sec. 20, T. 12 N., E. 19 E., about a mile below intake of canal, thraa- 
fourths mile nortibw^t of Parker, Yakima County, and 5£ miles north west, pf 
Wapato. - ;

,KEooRDis AVAi^uiiiS i~-Irrig»tion seasons 1904 to September 30,1918.
GAGE. Vertical staff at highway bridge a Quarter of a mile below intake, installed 

before opening <|flmgai,$>n season in 1017; read by G.'M. Baugher. Gages previ-. 
oualy need-as feltows; <®tior to April 1, 1911, gage about a mile below intake; 
April 1, 1911, te, ApriljB, iei6, about three-fourtha mile below intake; April 26 
to October 14,1916, at highway bridge about a mile below intake.

DISCHARGE MBASUREMBNTS. Made from highway bridge.
CHANHKL AMD CONTROL. Bed composed of gravel and small stonea; permanent during 

irr^tion aeason. Channel at times obstructed by aquatic plants, 
^^65 22 WSP482  U
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EXTREMES OP DISCHARGE. Maximum stage recorded during year, 5.88 feet July 2 to 
6 (discharge, 1,010 second-feet). No flow reported during nonirrigation season. 

1904-1918: Maximum stage recorded July 2 to 6,1918. No flow reported dur 
ing nonirrigation seasons.

ACCURACY. Stage-discharge relation permanent during each season. Rating curves 
well defined. Gage read to hundredths twice daily. Daily discharge ascer 
tained by applying mean daily gage heights to rating table. Records excellent.

COOPERATION. Gage-height record and discharge measurements furnished by United 
States Reclamation Service and United States Office of Indian Affairs.

' Canal diverts water from right bank of Yakima River in sec. 20, T. 12 N., R. 19 E. t 
about 2 miles above intake of Old Reservation canal. Water is used for irrigation.

Discharge measurements of New Reservation canal at Parker, Wash., during the year ending
Sept. SO, 1918.

Date.

Oct. 1
8
9

Apr. 8
13
25
19
20
22
23
25
27

May 6
10
13

Made by 

R.Skillln...... ........
.....do..................
Austin Philpott. .......
R.Skillin..... .........

.....do..................
....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................
Moxley and Skillin.. . . .

Gage 
height.

Feet. 
2.77
3.11
3.05
.42

1.20
I ai

2.04
9 Aft

3.20
3.84
A OO

4.37
5.22
5.30
5.37

Dis 
charge.

Sec.-ft. 
193
OOK

217
39.5

130
14A
01 o
9M
S7A
524
634
653
840
863
854

Date.

May 20
97
31

24
July 11

22
25

12
19

Sept. 4
17
23

Made by  

E. Skillin..............
.....do..................
.....do..................
.....do..................
.....do..;...............

R.Skfiltn.... ..........

B. Skfllin..............
.....do..................
.....do..................
.....do..................
.....do..................
.....do..................

Gage 
height.

Feet. 
5.31
K AQ

5.70
5.52
5.73
S 71
4,51
4.75
4.38
4.57
4.87
4.50

. 4.05
3.38

Dis 
charge.

Sec.-ft.
fitful

ff73

946
92ft
956
QOQ

614
693
612
688
741
639
556
400

Daily discharge, in second-feet, of New Reservation canal at Parker, Wash., for the year
ending Sept. SO, 1918.

Day.

1.. ..........................................
2. ...........................................
3.... ........................................
4. ...........................................
5............................................

6............................................
7... ...........,.A.. ........................
8............................................
9. ...........................................

10............................................

11............................................
12. ...........................................
13............................................
14....... ..... ..............................
15............................................

16............................................
17. ...........................................
18............................................
Ifl

20. ...........................................

21............................................
22. ...........................................
23............................................
24....... .....................................
25............................................

26................. ...........................
27............................................
28
29. ...........................................
30. ............... ;'....'.. .....,......,......,<
31............................................

Oct.

188
193
192
205
205

202
212
223
220
226

220
217
220
220

Apr.

19
28-
28
72
99
57

77
99
237
289
347

379
495
539
609
609

633
957
657
681
730

.

May.

755
805
856
856
681

830
856
856
856
853

856
882
882
121
no
657
882
805
830
866

856
8182
908
908
908

008
866
830s
008

' .f«8m

June.

934
934
960
960
987

960
987
960
960
960

934
908
934
980
980

934
934
960
960
987

474
960
934
908, g^,

'  W
' W

987
987

July.

987
1,010
1.010
1,010
1,010

1,010
987
987
987
980

934
830
859
830
830

830
805
705
633
633

667
65?
681
681

i «8i
681
681
681
888'

.,, 657
657

Aug.

633
633
633
609
633

633
609
609
633
857

681
681
681
705
755

 755
755
755
786.
755

681
657
755
755
758

755
789
730

' 70S
681
m

 ,!,'>;,

Sept.

730
705
681
657
667

667
, 705

705
70S
681

681
681
681
657
6Df»

585
562
539
«5
474

474
474
433
414
396

363
s . .347
m.-.;.. T8

E 2
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Monthly discharge of New Reservation canal at Porter, Wash,, for the year ending
Sept. SO, 1918.

Month.

October 1-14............... .................. ..........
April 10-30..... ........................................

July...................................................
August.................................................
September ................................. ...........

Discharge in second-feet.

Maximum.

226 
730 
634
987 

1.010 
755 
730

Minimum.

188 
19 

110 
474 
633 
609 

2

Mean.

210 
350 
803 
939 
813 
663 
535

Run-ofl in 
acre-feet.

5,830 
14,600 
49,400 
55,900 
50,000 
42,600 
31,800

OLD RESERVATION CAHAL AT PARKER, WASH.

LOCATION. In sec. 28, T. 12 N., R. 19 E., 300 feet below intake, 500 feet above con 
trolling waste of first lateral, 1 mile east of Parker, Yakima County, and 3J miles 
northwest of Wapato.

RECORDS AVAILABLE.- Irrigation seasons 1904 to September 30, 1918.
SAGE. Vertical staff on left side about 10 feet upstream from private farm bridge; 

read by H. B. Ealy. Prior to June 23, 1908, vertical staff on downstream end of 
right retaining wall of Northern Pacific Railway bridge, about half a mile below 
site of present gage and at different datum.

DISCHARGE :&|BASUREMENTS. Made from gaging bridge at gage.
CHANNEL AND CONTROL. Bed of old slough. Velocities high. No obstruction from 

growth of aquatic plants. Fairly permanent for each irrigation season.
EXTREMES or DISCHARGE. Maximum stage recorded during year, 6.05 feet June 8 

(discharge^ 350 second-feet). No flow reported during nonirrigation season.
1904-1918: Maximum stage recorded on June 8,1918. No flow Reported during 

nonirrigating seasons.
ACCURACY. Stage-discharge relation permanent during each season. Rating curves 

well defined. Gage read to hundredths twice daily. Daily discharge ascertained 
by applying mean daily gage height to rating table. Records excellent.

COOPERATION. Field data furnished by United States Reclamation Service and 
United States Office of Indian Affairs.

Canal diverte water from right bank of Yakima River in sec. 28, T. 12 N., R. 19 E.,
about half a mile above intake of Sunnyside canal. Water is used for irrigation.

. ) , .   *.
meamfemenU of Old Reservation canal at Parker, Wash., during the year end? 

' ing Sept. SO, 1918. ..

Date.

Oct. 1
6
s

Apr. 9
18

May 13
14
14 
20
2T 

June J2

Made by 

R. SkUlin
Moxley and Phllpott.. . 
R. SkflBn... ...........
Skillin sad Moxley.....
R. SMllta... ...........
Skillin and Moxley.....
R. SkilliH.. ............
.....do.................. 
.....do.................
.....do.................. 
.....do.................

Gage
height.

feet. 
2.30
2.20 
2.32
1.82
3.88
5.35
5.85
5.85 
5.18
1.10
5.98

Dis 
charge.

Sec.-ft.
n

. 84 
80
32.7

166
303
326
3«
OAC

3.3 
347

7 
Date.

28 
July 10

22
25

12
29 

Sept. 10
23

Made by 

R. SMllta..............
Sklllin and Moxley. ....

R.SMllIn..... .........
Sklllin and Moxley _ .
R.SMUin....... .......
.....do..................
.....do................. 
.....do.................
.....do..................

Qase 
height.

feet. 
5.40
4.71 
4.41
4.11
4.05
4.20
4.22
3.48 
3.62
2.97

Dig- 
charge..

8ec.-ft. .
285
239 
202
161
IBS

174
179
130 
131
94
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Daily discharge, in second-feet, of Old Reservation canal at Parkert Wa$i., for the
ending &ept. «J0, 1918.

Day.

1...... ......................................
2............................................
3............................................
4............................................
5............................................

6............................................
7............................................
8............................................
9............................................
10............................................

11.... ............... ....... ............,....^
12............................................
13............................................
14............................................
16............................................

16......................................!.....
17............................................
18.. v... ......................................
18............................................
20............................................

21............................................
22.. ..........................................
23............................................
24............................................
25 »

^tG... .........................................
27.................,......:...................
28............................................
2».. ..........................................
30............................................
31............................................

Oct.

82
82
83
82
81

78
74
78
78
76

-80
80
80
78

 

Apr.

37

I
90

102
123

151
151
174
351
206

242
251
251

' 280 :

270
2719
270
2*0
280

May.

290
290
300
310
330

330
310
290
300
280

270
260
269
330
340

350
310
300
270
270

, 270
260
251
242
ooo

233
233

, 3
3

215
330

June.

340
340
310
290
290

310
340
350
350
340

350
350
350
340
330

310
300
300
390
270

270
270
270
280

96

151
242
224
206
198

July.

182
206
174
174
151

151
158
ree
166
296

206
190
166
215
151

151
182,
190
1W
,190

182
174
166
182
166

166
166
158
181
W8
151

Aug.

166
182
190
182
182

174
166
156
166
166

174
182
182
182
182

182
,190

ISOm
182

166:
174
166
151
151

151
14*
137
m
137
130

Sept.

123.
123>
j<ja
liSJm
137m
137
1ST
137

isr
130

  12»
m
137

137
Itt.
fi», ut
123.

109
M
&

130
1*

" e*
8?

flfc

Monthly discharge of OM Reservation canal at Parker,. Wash^ fop the the year ending-
Sept. 30,1918.

Month.

October MC:..................l. .............;.......
April 10-30.. ............................................
May .. . .» ...........  .. * .  

July...................................................

September .............................................

Discharge in second-feet.

Maximum.

'  " 83 
280 
3*0 
350 
215 
190 
137

Minimum.

 ; '- 74'
37 

3 
96 

151 
123 
62

Mean.

7^.4 
192

. 3fi7-,- 
289 
174 
168 
113

Bun-ofl in  
  ^re-feet.

;; - J ''%*&

1/K^1 
10,700 
10.300 
6720-
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STTNNYSIDE CANAL NEAB PARKER, WASH. ^

LOCATION. In sec. 28, T. 12 N., R. 19 E., 600 feet below.intake, 14 miles east of 
Parker, and 3£ miles northwest of Wapato, Yakima County.

RECORDS AVAiiABLE.r^Iirigation seasons 1904 to Septmeber 30,1918.
GAGE. Lietz water-stage recorder on right side; installed April 20,1909, and referred 

to vertical staff |^je installed April 6, 1908; inspected daily by employee of 
United- Stateft Reclamation Service. Prior to April 6,1908, vertical staff on left 
side about'200 feel above site of present gage and at different datum. An in-, 
clined staff, installed April 6, 1907, at about same site as present gage, was in

*; use during 1907, but gage heights were referred to datum of original gage: - 
^rscHAftOE HElAstrREnatetfTs. Made from gaging bridge 30 feet below gage-, - 
CHANNEL AND CONTROL. Bed "composed of gravel; fairly permanent. Operation

of flaahboatd at drop No. 1 makes control changeable.
HJXTREMjiiB OF BisbHABiGE. Maximum mean daily discharge during the year, 1,240 
>> 'second-feet on July. 7; no flow reported during nQnrarigating season. 
"',' 1904-1918: Maximum mean daily discharge, 1,270 second-feet on July 21, 1917;
**" No fk>w reported during nonirrigating seasons.    f 
ACCURACY. Stage-difcharge relation changed during June and July, Rating curves 
£>' well denned, Water-stage recorder inspected daily; operation satisfactory, 
,, Daijy discharge ascertained, by applying mean daily gagjs height to rating tab% 
p shifttng-cottferol migjthod us^d fer periods of change, Bfocharge measurements 
,,' made; fci>eq^atly. ^Recorjdsexcellent,': j'- 
0DoPERA'n6N.-^Uhitedi States Reclamation Service made current-meter measure^ 
ir meats and computed discharge. ...

* Canal divers: ̂ ater^m left bank of Yakima River in JJJBC. 28, T, 12 N., R. 19 £;:* 
about half a ntile below intake of Old Reservation canal. -Water is used for irrigation:.

  '5 , .]   I ,-

Discharge measurements of Suwtywde eanal near Pcribr, Wa»h., during the year
r Sept. SO, 1918. . .«-.

Date.

Oct. 12 
20 
29 

Mar. 27
.1. ,;27 

Apt. '14 
  11 

20 
  ' 29 

M»y 10 
20 
23 
23 
26 
26

Made by 

G.D.HaU. ............
.....do................. 
Hall aad Edwafds. . . . .

G.D.HaU. ............
Lindsren and Hall . i , . . 

. ....«&. .................

.....do.................
Linderen and James . . .

a. D.Hall. ............
O. W. Lindgren........

.....do. ................

Oaee 
height.

F& 
3. 
3. 
2, 
.* 
2, 
2j 
% 
4.  5. 
5, 
5. 
5. 
5. 
6. 
5.

k- 
54 
40
mm'M
n
1Q
72 
13
\», 
18 
18 
18 
20 
20

Dis 
charge.

Sec./' 5"
"5
3 
2S 
25 
3v 
6T 
9f 

1,11 
1,U 
1,1: 
1,11 
1,OS 
1,1C 

1 1,14

t.
ro
8 
2 
S 
6 
8 
2 
2 
0 
0 
0 
0 
10 
10 
10

Date.

June 8 
8 

18 
27 

July 10 
19 
30 

Aug. 8 
19 
29 

Sept. 9 
19 
30

Made by  

Lindgren and Hall .... 
O,. W. Wndsren..,.,,.,
,....4o, ..,..,......,...,. 
... ..do.- ............. ., 
.....do.,..,...,....,.,-. 
.....do.................
.....do..-.,..-......., 
.....do..-.,........,,.. 
.....do.. ...............
Lindgren and James. . .

Gape 
height.

Feet. 
5.18 
5.16 
5,21 

.5-48 
5,43 
1,56 
5.34 
5.54
f.56
5,24 
4.95 
4.70 
4.28

Dis 
charge.

Sec.-ft. 
1.130 
1,120, « as
1,138.
1,209

906 
782
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Daily discharge, in second-feet, ofSunnyside canal near Parker, Wash., for the year ending
Sept. SO, 1918.

Day.

1. ..........................
2...........................
3...........................
4...........................
5...........................

6...........................
7...........................
8...........................
9...........................

10...........................

11...........................
12...........................
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21...........................
22...........................
23...........................
24...........................
25

26...........................
27...........................
28...........................
29...........................
30...........................
31...........................

Oct.

690
693
693
693
693

681
681
669
660
655

602
594
591
614
620

617
591
563
557
540

516
484

466
454
439

424
415
400
qoft

VTQ

375

Nov.

QftA

,

Mar.

188
188
206
225

266
OQ1

313
335
313
335

Apr.

358
363
356
358
Jfti

429
437
455
503
562

627
657
663
710
742

7ftfJ

826
OKA

801
QflQ

966
989

1,030
1,050
*,060

1,090
1,100
1,090
1,100
1,120

May.

1.160
1,180
1,180
i inn
1,200

1,190
1,190
1,190
1,180
1.170

1 ISfl

1,160
1,180
1,160
1,170

1,160
1,140
1,120
1,120
1,120

1.110
1,120
i tin
1,140
1 140

1,140
1,160
1,130
1,130
1 140
1*140

June.

1,120
1,120
1,120
1,120
1,120

1,130
1,120
1,120
1,140
1 lifl

1 1Afi

1,140
1,140
1,130
1,130

1 1iO

1,130
1,130
1,130
1,130

1 14f>

1,160
1 ISfl
1,180
1 180

1,170
1 iftfl
1,180
1 190
i',w&

July.

1,200
1,200
1,130
1,190
1,170

1,220
1,240
1,220
1,210
i tan

1,200
1,190
1,210
1,200
1,200

1,220
1,210
1,210
L210
1 190

1,200
1,200
i ion
1,210
i ion

1,180
1,170
1,170
1 150
1,160
i isn

Aug.

1,180
1,190
1,190
1,200
1,200

1,200
1,190
1,200
1,200
1,200

1,200
1,200
1,200
1,200

1,200
1,190
1,190
1,190
1,140

1,120
1,100
1,000
1 100
1,100

1,100
1,090
1,090
1,100
1,090
1,090

Sept.

1 009
1*040
I'ofiQ
l*OQtt
l'09v

},090
1,060

i*oo5'999

(MA
998
989

1,000
988

980
052
9St
gftfi
9Gf

9®
Sflft
8f»
880
843

833
765
TSStmm

-

Monthly discharge ofSunnyside canal near Parker, Wash., for the year ending Sept. SO, 1918.

Month.

March 21-31............. ...............................
A.vA\... ...... .........................................
May...................................................

My...................................................

Discharge in secoad-feet.

Maximum.

693 
835 

1,130 
1 200 
1,200 
1,240 
1 200 
1,090

MlntTmim .

375 
188 
356 

1,110 
1,120 
1,130 
1,090 

752

Mean.

562 
282 
749 

1,160 
1,140 
1,190 
1 160 

946

Run-off in 
acre-feet.

34,600 
5,300 

44,600 
71,300 
67,800 
73,200 
71,300 
56,999
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RESBfcVATION DRAIN AT ALFALFA, WASH.

LOCATION. In sec. 29, T. 10 N., JR.. 21E., at highway bridge a quarter of a mile south 
east of Alfalfa, Yakima County, about 2 miles above mouth of drain.

RECORDS AVAILABLE. December 5,1912, to September 30,1918; miscellaneous meas 
urements 1911 aad 1912.

GAGE. Vertical itaff on right bank under highway bridge; read by Miss Nellie Ide.
DISCHARGE MEASUREMENTS. Made from footbridge 1,000 feet below gage.
CHANNEL AND CONTROL. Bed composed of gravel; shifting. No well-defined con 

trol.
EXTREMES OF DISCHARGE. Maximum stage during year, 8.2 feet on January 2, from 

high-water mark (discharge, estimated 1,500 second-feet); minimum stage re 
corded, 2.92 feet October 16 and 17 (discharge, 214 second-feet).

1913-1918: Maximum stage same as above; minimum stage recorded, 1.8 feet. 
July 3, August 12, 15-31, September 1-14, 19, 1915 (discharge, 145 second-feet).

ICE. Ice does not form at this station.
DIVERSIONS. None.
REGULATION. None.
ACCURACY. Stage-discharge relation changed several times during the year. Five 

rating curves, all parallel to a standard curve developed in previous years, and 
shifting-control method were used. Curves well defined below 500 second-feet. 
Gage read to quarter-tenths once daily. Daily discharge ascertained by applying 
daily gage height to rating table. Records excellent except for the high water 
early in January; daily discharge December 31 to January 2 is rough estimate 
only.

COOPERATION. Most of discharge measurements made by United States Office of 
Indian Affairs.

Reservation drain carries the return water from irrigation by the reservation canals 
and the underflow of Toppenish Valley. During the low-water period practically 
the whole flow of Toppenish Creek is carried into this channel by seepage.

Discharge measurements of Reservation drain at Alfalfa, Wash., during the year ending
Sept. 30, 1918.

Date.

Oct. 6
13
20 
27 

NOT; 6 
10 
18
24 

Dec. 7
14 
15
22

Feb. 21

Mar. 8
19
21

Apr. 1

18

Made toy 

R SWllin ,,-
....Ao.. ...............
....Ao. ................ 
.....do.. ............... 
.....do................. 
.....do................. 
.....do.................
.....do................. 
.....do.................
.....do.................
T.E NeweU.. .........
R.Skfflin..... .........
Skiilla aad Cttnning-

.... .do. ................
T.R, Newell.,.. .......
R.Skfflin..............
Skillin and Cunning-

T.R. Newell.... .......

Gaee 
height.

F«*. 
3.10
3.03
3.08 
3.10 
3.16 
3.13 
3.21
3.23 
3.24
3.25 
3.26
3.75

3.35
3.21
3.16
3.18

3.29
3.21

Dis 
charge.

Sec.-ft. 
253
237
243 
251 
233 
257 
275
279 
280
279
o ftft

388

284
237
225
236

247
240

Date.

"MTa-tr 1

18
25 

June 1 
8 

13 
15
22
29

July 20 
27

Aug. 3
10 
13
17
24
30

Sept. 7 
21

Made by  

R.Skfflin..... .........
.....do..................
..,..do.. ...............
.....do.................. 
.....do.................. 
.. ...do. ............ .... 
.....do.................
.....do.................. 
.....do..................
.....do.. ............... 
.....do.................
.....do.................
.....do.................. 
T. G. Bedford... .......
R. Skillin..............
.....do..................
.....do.................
.....do.................. 
.....do.................

Gage 
height.

Feet. 
3.15
3.51
3.48 
3.40 
3.55 
3.61 
3.76
3.57 
3.50
3.35 
3.42
3.50
3.40 
3.56
3.56
3.81
3.62
3.49 
3.67

Dis 
charge.

Ste.-ft. 
221
286
278 
266 
294 
318 
346
SOS 
201
25S 
274
292
272 
302
305
366
321
289 
330
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Daily discharge, in second-feet, of Reservation drain at Alfalfa, Wash., for the year ending
Sept. 30, 1918.

Day.

1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
2J.. ............

2U,. ........ ......
22........:.....
23..............
24..............
25........... ..

28..............
27....... ......
28..............
29..............
30..............
31..............

Oct.

255
255
255
266
255

255
255
255
244
234

234
244
234
234
234

214
214
234
9.44
244

244
255
255
255
255

255
255
244
244
255
255

Nov.

255
255
255'255

266

266
266
266
266
255

tts35
266
255

266
266
977
aft
277

977
577'

277
977
277

977
277
077
277.
977

Dec.

299
296
299
9QO
277

277
..277
277
977
277

977
277
277
277
277

299
299
299
iHM

457

419
389
367
^Ifi7
344

344
322
344
367
504

Jan.

1.200
1 500
742
5i8
551

504
480
437
.434.
434
 ?so
389
367
367
344

344
367
344
*i4
344

322
322
322
322
322

322
322
299
9DQ
299
9OQ

Feb.

277
277
277
277
277

277
277

  299
299
299

9QQ
299
299
299
299

322
322
299
OAQ

OQQ

977
266
266
266
277

266
266
266

Mar.

255
255
244,
244
244

244
234

' 23*
234
234

234
234
234
234
234

234
234
234
9O4
234

234
234
234
234
244

244
255
255
255
9 IS
255

Apr.

255
255
255
255
266

266
255

' 255
255
244

255
255
255
277
277

255
255
234
284
234

234
214
224
234
244

' 255
234
234
234
994

May.

324
234

 224'
234

m
2442M!
877j
277

266277'
266
255
293

266
277
277
977 -

299

QOO
' 298
277
277m
277
277
258' ~2S6

  9Ad

244

June.

266'

277

299
299

277
277
29§

322

322
322

l 822
' 322

344

344
O4/I

344
344
322

299,209'
323
322
322

' 322
322
299

  299'
322

July.

299
277
266
266
266

£68
266
266
277
299

322
322
322
322
299

277
277

' 266
. 377

255

2§5
259
266
266

' 277
277

r 277

  277
e^Qft

.'277

Aug.

277
266
2?7'
299

277

277
26f266'

277
299
299299'

277
299
322
328
tAA.

S&f
36?-
367
367

367
367
344
344
322
322

Sept,

322
32s 1
28ft
<jtj£
100

< : 299

299
299
299

299
322

., 299

323
  ' '32*3
-. ,323

322
>32A
322

322
322

> 322
344
367

344
344
344  SB

: 322

.

. Water over top of gage Das. SI to Jam. 2; discharge estimated frem elevation of high-water marfc, 
and roughly determined gage heights.

Monthly discharge of Reservation drain at Alfalfa, Wash., for the year ending Sept. SO, 1918.

Month.

October................................... ... ........
November .............................................
December..............................................

February..............................................
March..................................... ............
April ...................................................
May...................................................
June...................................................
July...................................................

September .............................................

The year.................... .....................

Discharge in second-feet.

Maximum.

266
277 

1,000 
1.500 

322 
265 
277 
269 
344 
322 
3§7 
867

1,500

MfaJnUTrc'-

214 
255 
277 
299 
266 
224 
214 
224 
266 
255 
266 
299

214

Mean.

246 
268m
436 
286 
240 
247 
262 
3J2 
278 
312 
319

297

Run-off in
acre-feet, ,

15,100 
15,909 
21.200 

, 27,700 
15,900 
14, 809 
14,700 
16,100 
18,600 
17, M* 
19,200 
19,000

215,903



YAKIMA EIVIER. BASIN.

TOPPENISH CREEK HEAR FORT SEttCOE, WASH,

LOCATION. In sec. 26, T. 10 N., R. 16 E., at Olney ranch, 1$ miles below high-way 
bridge, 3V milea southeast of Fort Simcoe, and about 5 miles southwest of White 
Swan, Yakima County;

DRAINAGE AREA. 124 square miles (measured on Plate I> Water Supply Paper 369.
RECORDS AVAii4.Bi% February .27, 1909, to September 30, 1918.
 TAGE. Stevens coatinaotts water-stage recorder on left bank half a mile east of ranch 

house, installed August 19, 1915*; inspected by M. W. Sehaler and Ivan Hart- 
zell. Previous gages as follows: February 27,1909, to July 22, 1913, chain gage

  on left bank a quarter of a mile above site of present gage; July 23,1913, to August 
18,1915, vertical staff attached to cottonwood tree on right bank 150 feet above 
site of present gage.

DISCHARGE MEASUREMENTS, M«de from cable or by wading.
CBANNES ANI> CONTROL. Bed composed of gravel and small boulders, slightly shifting. 

Concrete control 18 fee,t belo'w gage; permanent. Banks subject to overflow ait 
, extremely high water. Stage of zero flow, according to measurements made Au 
gust 14, 1918, gage height 1.78 feet.

IpxTREMfcs OP DISCHARGE. Maximum stage recorded during lyear, 5.05 feet at 11 
p. m. "December" 18 (discharge, 1,000 second-feet); minimum stage recorded, 2.IB 

. feet at 9.30 a. m. September 8 (discharge, 9 seeond-leet). , ,
19Q9-191&: Maximum stage recorded, 5.46 feet at noon May 4,1916 (discharge, 

1,650 secoaS-fe^fc); minimum stage recorded. 0.95 foot January 17,1915 (discharge^ 
3.5 eecond-feetl.

ICE. Stage-disqharge relation not affected by ice during current year.
DIVERSIONS. JJicol and Abe Lincoln ditches diverted from 3 to 6 second-feet abov*& 

station throughout year. Diversion of spring run-off into reservoir on Sinxco® 
Creek for use in irrigating Indian lands is proposed.

REGULATION. None.
ACCURACY. Stage-discharge relation permanent. Rating* ^tscve well defined. Op-

- eration of water-st^e recorder satisfactory except as indicated in footnote to table 
of daily discharge. Daily discharge ascertained by applying to rating table the 
mean daily gage height determined by inspection of recorder graph; for a few 
days in December when range in stage was considerable, mean gage heights for 
shorter intervals were used. Records excellent except d uring February, for which 
they are fair; ° '

Discharge measurements of Toppstitsh Greek near fort Simcoe, Wash., during the year
*» "&>>»» ®o~*

Date.

£<?  12yjfr. 20

Ma<Jeby 

T.R.,Ne*elL... .......
.....dd.:|...............

Gape 
height.

Feet. ' 

2.45
3.05

Dis 
charge.

Sec.-ft. 
26.3

138

Date.

A 110 Id

Made by  Gape 
height.

Feet. 
2.26

JM*. 
cl»rg«.

See-.-ft.-
19 m
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Daily discharge, in seoond-feet, of Toppenish Greek near Fort Simcoe, Wash., for the year
ending Sept. SO, 1918.

Day.

1. .............
2..............
3..............
4..............
5..............

6.1. ...........
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
1»... ...........
20.......*......

21..............
22
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

140
14.0
140
140
140

140
140
140
140
140

14.0
140
14.0
140
140

14. n
14 0
15.0
15.0
15.7

15.0
15.0
15.0
15.0
15.0

15.0
15.7
11 7

16.4
17.1
17.1

Nov.

17.8
17.8
17.8
18.0
18.0

19.0
19.0
20
20
21

24
25
22
21
21

91

21
21
21
21

21
21
21
21
21

21
21
23
25
30

Dec.

9Q

28
27
no

26

28
24
23
00

00

23
25
28
40
An

51

4.1 S

703
354

  194

253
lad
146

197

372
446
372
307

Jan.

9JJO

226
1S1

184
163

1A1
14Q
1«M

141

114
110
104

' 102
QO

Oft
QO

104
104

<L4

Qf)

90
f\A

102

102
en

07
S3

80

Feb.

on

I
I 210

140

} 118
112
104

95

Mar.

1
1

74,

70
69
67
65
64

<u
64
62
KQ

58

67
76

124

lei
250
OCQ

267

97ft

250
226
213
229
260

Apr.

256
noi>

203
ion

169
163
169
1QA

197
200
ion
172
tag

rs2
141
132
127

141

150

124
}  118

May.

121

125

116
130
127
132
160

1 EO

141
127

QQ

102
ttd
87
81
79

74
72
67
fii
58
55

June.

KA

52
60
47
43

43
41
51/1
Oft.

as
33
32
31
q-*

on

9O
Oft

27
20
26

29
24
25
25
23

21
21'21

21
21

July.

20
20
19,0
19 0
18.5

18.5
.17.8
17 S
17.8
17.1

15.7
15.7
15.0
15.0
146

18 t\

15.7
14.0
14.0
14.0

140
15.7
18.5
21
17.8

17.1
15.7
15.0
14.5
13.5
13.0

Aug.

IQ c

145
14.0
13.5
13.3

13.5
13.0
13.0
13.5
13.5

13.0
12.5
12.5
12.5
1S.O
iq n

13.5
13,5
13.5
140

14.5
140
13.0
12 t
12.0

11.5
11.0
11.5
11.5
11.5
11.0

Sept.

11. *
11. »
ll.fi.
11.5
11.5

11.5.
11.$
11. &
12.&
12. &

12.5-
12. &.
13.5.
17 ft
16.4

145
IS. 5
13.5
11 &
13. &

12.5
lift
13.0
13.0
13. &

13.0-
13. &
12. &
12.5
12.5

NOTE. Braced figures show mean discharge for periods indicated: estimated from recorded range of stage 
weather records, and comparison with Satus and Simcoe creeks. Discharge interpolated; Nov. 4-9, June- 
30 to July 4.

Monthly discharge of Toppenish Creek near Fort Simcoe, Wash., for the year ending Sept*
30, 1918.

Month.

April...................................................
May....................................................

July....................................................

Discharge in second-feet.

Maximum.

17.1 
30. 

703 
289

270 
256 
160 
54
21 
145
17.8

703

Minimum.

140
17.8 
23 
80

58

55 
21 
13.0 
1LO 
11.0

11.0

Mean.

14.7 
21 

157 
122 
125 
132 
164 
109 
32.1 
16.6 
12.9 
12.8

76.5

Run-off in
acre-feet.

904 
1.250 
9,650- 
7 500 
6.940' 
8,120- 
9,760
*'H

'7** 
762

' 55,300



YAKIMA BIVEB BASIff. 165

SIMOOB CREEK BELOW 8PRHTG CREEK, WEAR FORT 8IKOOB, WASH.

LOCATION. In see. 34, T. 11 N., R. 16 £., at site of proposed reservoir, 4 miles north 
east of Fort Simeoe, Yakima County.

DRAINAGE AREA. 77 square miles (measured on Plate I, Water-Supply Paper 369).
RKCORDS AVAILABLE. November 20, 1915, to September 30, 1918. For station just 

above Spring Creek, February 28, 1909, to November 20, 1915.
GAGE.1 Stevens continuous water-stage recorder, on left bank just below Spring- 

Creek; inspected by M. W. Schuler and Ivan Hartzell.
DISCHARGE MEASUREMENTS. Made from footbridge at gage or by wading.
CHANNEL AND CONTROL. Bed composed of sand and gravel; somewhat shifting. 

Concrete control 16 feet below gage; p«manent. Banks not subject to overflow^
EXTREMES OF BIS^DHAR&E. Maximum* 8t»g8 diiriiig year frjom water-stage recorder, 

2.85 feet at 2 a. m December 1 30 (discharge, 296 second-feet); minimum stage 
recorded, 0.16 foot September 28-30 (discharge, 0.2 second-foot).

1916-1918: Maximum stage recorded, 6,14 feet at 5 p. m. February 10, 1916 
(discharge, 731 second-feet); mimimum stage in 1918.

IOB. Stage-diacharge relation not affected by ice.
DIVERSIONS. Considerable water is diverted above the station for irrigation.
REGULATION. None.
ACCURACY. Stage-diacharge relation permanent. Rating curve fairly well defined. 

Operation of water-stage recorder satisfactory except as indicated in footnote to 
table of daily discharge. Daily discharge ascertained by applying to rating 
table the mean daily gage height determined from recorder graph by inspection; 
for a few daya in December when the range in stage was considerable, mean 
gage heights for shorter intervals were used. Records good.

Discharge measurements of Simooe Creek below Spring Creek, near Fort Simcoe, Wash,,, 
.during the year ending Sept. SO, 1918,

Date.

Dec. 13
Mar. 20

Made by 

T. E. Newell.. ....
.....do...; 1.-....... ......

£6.
Feet. 
0.36
.81

Dis- 
charge.

8ee.jt.
0 O

34.0

Date.

Aug. 14

Made by 

T.Q. Bedford..........

Gaee 
height.

Feet. 
0.27

Dis 
charge.

8ee<-ft, 
1.3.

V
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in second-feet. o/.Swicoe Creek b$lq
Wash., for the year ending Sept. SO, 1918.

Day.

1.. ............
2............
3..............
4..............
5..............

6..............
7..............
8...:..,.......
9..............

10-:.>.. /.;.......

11....:..:;..:.
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21........ ....
21., x.. ....J...
23..............
24..............
25.. ............

26..............
27..............
28..............
29..............
30..............
31.............

Oct.

 0.3
.3
.3

.3

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.3
3

.3

.2

.2

.3

.3

.3

Nov.

0.3
.3
.3

.3

.3

.4

.4

.4

.4

.4

.6

.5

.5

.5

.5

.5

.5

.5

.5

.5..s

.5

.5

.5

.6

.9
1.1
*-l2.i

Dec.

2.81
2.8
2 ^
9 *;
2.5

2.8
3.1
3.4
3.4'3.4

3.4
3.4
3.4
4.4

5,«
8.1

71
226
162-

94
Oo*> ,

196
127

Oft

66
101
220
282
286
251

Jan.

232
199

} i^ft

1
I 120

1

  74

1-
41

41
' 40

38
40
41

 40
40
40
40
38
25

Feb.

29'
30
OQ
Q jf

4n

102
97
OA

77
70

63
60
56
52

. 46

46
46
45

, 42
37

30
<9£

38
36
33

07

36
34

Mar.

33'
33
31
00

qq

32SI-
31,
30
29

31
83
31
 29
29

2$
^i
33
34

36
JO .

49
54
59

£9

65,
«3
62
63
66

Ap*.

70
70
«6
63-.
62
\a

: '47
49
4f>

  4&<

49
50
52
50
47

46
43
tt
3736'

04
S

. 40
41

- iil

40
38
34
33
31

May.

26.
27
29
30
29

"'28

28 '
28
24

-24

24

26
28
32

33.
33
32 ,
30 ,
29  

28
OC

23
21
2O

'20
19
16
145
13.4
13.4

June;

13.4
13,4
12.8
19 1

9.6

9.7
9;»

1ft ft,
10.2
10/8"
'10.5'

m6
9.6
9.0
Q n

&1
7.2

- 6.8,
6.4
6.0
«.'*''

, &'«
5.2 &'2

42

4.8
48
48
48
48

«. . J

Ju*y.

4.4
44
40
3,7
3.7

3.7
3;7
3,4'3. '4

;   3.4
"3.*
3.4
2.5as :
3.1

3.1
3.4
3.4
2.8
3.1

'"' 2.8

;2LS
2.S
8.1

. 2.8

< as
2.5
2.5
2.2
212
2.2

lag.-

1.9
1.9
1.91.7'
1.7

1.7
L5
lr§
1.5
1.3

1.3
1.1
1.1
,9
.8

..&.8'

,»
.8
.9

.9
= .8

. .8.'»

.6,

.!* ;s
,41 :s v

. .4
.4
.3

'Sept.

! CU
.3
.3
,3
.3

 f
* .3

»»
.3
.3

.8

.3
k .3

.4

.3

  .3
.3

-vl1
,i
§

.2
*  .2

, .2

; .2
.2
.2
.2
.2

NOTE. Braced figures show mean discharge for periods indicated, estimated by comparison with Toppe- 
nish Creek. Discharge interpolated May 2~I, Jane 6-11. *

Monthly discharge ofSimcoe Creek below Spring Creek, ne&r Fort Sfonco't, Wash., for the
year ending Sept. SO, 1918.

Month.

 October. ................ ..............................

February. .............................................

April...................................................
May....................................................

July....................................................

Discharge in second-feet.

Maximum.

0.3 
2.2 

286 
232 
102 
06 
70 
33 
13.4 
4.4 
1.9 
.4

286

Minimum.

0.2 
.3 

2.5 
25 
29 
29 
31 
13.4 
48 
2.2 
.3 
.2

.2

Mean.

0.25
.68 

79.1 
80.7 
48.8 
40.2 
46.5 
25.1
a 19
3.15 
1.04 
.27

27.8

Rim-off to
&cr&»$Q$fc.

15.4
34.5 

4,860 
4,980 
2,710 
2,470 
2.770 
1,540 

487 
194 
64.0 
16.1

20,100



SlTfeK BASiK. '

SATTTB CSBEK BEI,OW CREEK, NEAR TOP?EWlfe5£, WASH.

LOCATION.   In sec. 24, T. 9 N., E. 19 E,, at dam site 1 mile below mouth of Dry Creek
and 9 miles southwest of Toppeiu^ YaMma County. 

DRAINAGE AREA.   427 square miles (measured on topographic maps and map of
YftMma Indian Reservation).

RECORDS AVAJLABI.B.   June 22, 1913, to September 30, 1918. 
GAGE.   Stevfens continuous water-stage recorder on left bank, inspected by W. H..

Walker.
DISCHARGE MEASUREMENTS.   Made from cable or by wading, 
CHANNEL ANJ> CONTROL.   Bed composed of small boulders and gravel; shifting. No-

well-defined control. Stage of zero flow determined by levels, 0.44+0.05 foot on
August 12^ 1918* 

EXTREMES of DISCSARGB,   Maximum stage recorded during year, 5.44 feet at 5 a. mf ,
December 19 (discharge, 1,380 geeond-feet); minimum stage recorded, 1.23 feet
at 7 p. m. July 31 (discharge, 11 second-feet) . 

1913-1918: Maximum stage recorded, 9.15 feet December 22,, 1915 (from high-
water marks in well; discharge, 3,870 second-feet); minimum stage recorded,
0.28 foot at 10 p. m. August 28 and 4 a. m. August 30, 1915 (discharge, 6.6 secpn^r
feet).

ICE.   Stage-discharge relation not affected by ice during current year. 
DIVERSIONS.   Entke flow of Satus Geeek above Lazy Creek is diverted for irrigatioii

during Jtiy and August; records for low-water summer months show run-off of
Lazy and ̂ Dry cteefes and seepage return from upper SatUfl Creek.

' !  

ACCURACY.   ̂age-iiBchaige relation changed December Ife $nd again March 23 to-
April 8. Sating curves well defined. Operation of Wter-stage recorder unsaid
isfactory through several long periods as indicated in footnote to table of daily
discharge. Daily discharge ascertained by applying to rating table the mean

- daily gage height determined by inspection of reorder
method used March 23 to April 8. Records good except for January and Pefefrttfery; , 
January, fair; February, .poor. . ' ..

Discharge measurements of Satus Creek below Dry Creek, near Toppenish, Wash., dwing 
the year ending Sept. 30, f918.

Date.

&M, 14
M*r. 21

'

^ WS-,, ,,:.,:

T.R. Newell...........
....^O.v;..............

Gage 
 heigfefe,

Fast.
1.65
3.03

BIs- 
j charge.

See.-ft.
29.5

865

Bate.

Apr.. 17
Aug*12

MadVby 

J.lt. Newel|...........
T. G. fiedtord..........

GSKO 
height.

Feet.
it 01

1.31,

Dis-

W1 '
:t^.

  1..;; <'
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Daily discharge, in second-feet, of Satus Creek behw Dry Creek, mar Toppenish, Wash., for 
the yew ending Sept, SO, 191$.

Day.

1....... .......
2..............
3..............
4..............
5... ...........

6..............
7..............
S.... ..........
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23....... .......
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

13
1O

17

14
14

13
14
14
14

14
14
14
14

14
16
16
17
la

17
16
17
17
IS

18
18
18
20
20
O1

Nov.

01
91
99

28
9d

99
99
05

9*>
*>9

23
25
97

28
26

9ft
9R

25
OK

9*

25
25
26
26
26

25
25
OC

9ft

30

Dec.

^19
rt-|

90
9ft
9ft

9ft
fto

9B
952 '

97

28
97
Oft

Q|

41

42
76

289
1.130

614
gee

| 575

870

Jan.

645

s^i
444
385

i 255

isn

i in

130

Feb.

lift

360

175

148
141

Mar.

141
162
1Q1

162

146
144
141
1^7

135
139

1OQ

171
91^
371
409
358
OKA

417
495
422
425

390
359
*UH>

305
90A
fJQJl

Apr.

OAG

91ft
n^K)

91ft
9/K

1Qt^

185

1§5
190
1QO

176
171
164

1C7

153
141
lOC

1*1

IM

' 135
141
141

137
135
nn
133
133

May.

133
iia

144
133

124
120
lift

160
IKK

155

153
146
150

139
133
126
120
116

110
108
104
101
97

95
90
81

78
76
73

JtWe.

71
AS

65
an

58
(Eft

54

so
46

45
43
A9

39 Jg

38
36

  34
32
31

28
28
29
2*.
9R

25
23
22

22

July.

20
20
?0
nrt

1Q

19
IS
ift
Afl

JO

1ft

1ft

16
16
16

17
is
14.
14

' 14

14
15
16
16
1ft

:15
14
14
13
12
il2

Aag.

t<>
10
12
121^1

m
14
14
14
14

14
14

14

Sept.

1

14

i<i
to
18
ot
22

16
15
14

, 14
14

14
14
J|
il
16

16
16"16

. 16
IS

NOTE. Braced fl?ares show mean discharge tor period indicated; estimated as follows: Dec. 23 to Jan. 0, 
*roti partial ga?e-tieigb.t record; Jan. 12-31, from aydrographic comparison with Toppenlsh Creek; Feb. 
2-28, from hydrograpMc comparison with Simcee Creek; Apf, 13,15-16, Aug. 4-7,.9-11, ami Aug. 13 to Sept. 
8, estimated. , .  

Monthly discharge of Satus Creek below Dry Creek, near Toppenish, Wash., for the year
ending Stept. 30, 1918.

Month.

"November........ ......................................

April...................................................
May.......:...........................................
June...................................................
July............:......................................

Discharge in second-feet.

Maximum.

20 
30 

4,130

495 
268 
162 
71 
26

22

1,130

MynJTTiiTm,

13 
21. 
28

128 
133 
73 
22 
12

Mean.

15.7 
;->  8£6- 

338 
315 
293 
252 
1«0 
122 
40.5 
16.6 
13.7 
14.9

132

Run-off ia 
acre-feet..

965 
- 1,48© 
3$80$ 
19,400 
14,600 
15,500 
10,100 
7,600 
2,410 
1,020 

842 
887

96, £00
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